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Original Communications 


THE INFLUENCE OF THE MENSTRUUM ON THE EFFECTIVE- 
NESS OF VITAMIN D OBTAINED FROM THE LIVERS 
OF THE PERCOMORPHI ORDER OF FISH 


J. M. Lewis, M.D. 
New York, N. Y. 


N PREVIOUS communications’ * it was demonstrated that, from the 

standpoint of equivalent rat unit dosage, crystalline vitamin D, (eal- 
ciferol) dispersed in the daily ration of milk was several times more 
effective in preventing or curing infantile rickets than was erystalline 
vitamin D, in an oily vehicle. These findings were corroborated in a 
curative study by Shelling,* who reported that the antirachitie effec- 
tiveness of viosterol was enhanced tenfold when it was emulsified in milk. 
In a prophylactic study involving a large number of infants, Eliot* also 
found that viosterol dispersed in milk was more effective in preventing 
rickets than was viosterol in oil, rat unit for rat unit. 

Crystalline vitamin De is the antirachitic factor obtained from ir- 
radiated ergosterol and represents the plant source of vitamin D. 
Viosterol (irradiated ergosterol in oil) contains, in addition to vita- 
min Ds, several substances which have been identified as lumisterol, 
tachysterol, suprasterol,, 2 and substance 248 (toxisterol). These sub- 
stances are isomers of ergosterol and have no antirachitie activity. 

It has been demonstrated recently® that the provitamin associated 
with cholesterol is not ergosterol, but is 7-dehydro-cholesterol and 
that the chief antirachitic factor in animal sources of vitamin D is 
irradiated 7-dehydro-cholesterol. Thus, irradiated 7-dehydro-cholesterol 
is the antirachitic substance present in irradiated milk, in the skin of 
animals exposed to sunlight or other sources of ultraviolet irradiation 
and is probably the principal antirachitic factor in fish liver oils. Ir- 
radiated 7-dehydro-cholesterol has been designated as vitamin Ds; by 
Windaus. 

In view of the fact that in the clinical experiments demonstrating the 
increased effectiveness of vitamin D dispersed in milk the antirachitiec 





From the Department of Pediatrics, New York University College of Medicine. 
rr ‘rene was aided by a grant from the Mead Johnson Company, Evans- 
ville, Ind. 


559 








560 THE JOURNAL OF PEDIATRICS 


agent employed was irradiated ergosterol or a derivative thereof, it 
was thought worth while to find out whether the same phenomenon 
could be observed with a fish liver oil preparation, such as percomorph 
liver oil, the chief antirachitic factor of which is probably irradiated 
7-dehydro-cholesterol. This antirachitic preparation is a mixture of 
oils obtained from fish belonging to the Percomorphi order. Accord- 
ing to a recent report by Bills® the liver oils of these fish contain two 
or more kinds of vitamin D, but as previously stated, irradiated 7- 
dehydro-cholesterol is probably the chief antirachitic present in these 
oils as well as in other fish liver oils. 

Large groups of infants showing no roentgenologic evidences of 
rickets were given comparable amounts of vitamin D either in the form 
of an emulsion of pereomorph liver oil which could be readily dis- 
persed in the daily ration of milk or in the form of an oily solution 
which could be given in a half teaspoonful of orange juice. The infants 
received these preparations of vitamin D during the winter months, and 
at the end of this season a comparison was made of the incidence of 
roentgenologie rickets in those infants receiving the preparation in milk 
and those receiving it in oil. The emulsion in milk and the oily prep- 
aration were also given to infants with active eases of rickets, and the 
degree of healing at comparable levels of these antirachitie prepara- 
tions was compared. 

This investigation was carried out during the winter months of 1936 
to 1938 in several of the Health Stations located in the negro area of 
New York City. The study was conducted in a negro district because, 
as previously pointed out, the incidence of ‘‘roentgenologic rickets’’ in 
New York City is low among white infants even though no antirachitie 
agent is given. On the other hand, the incidence of ‘‘roentgenologic 
rickets’’ is very high among negro infants who are, therefore, more 
suitable subjects for comparative prophylactic studies of antirachitie 
agents. 

During the months of November and December roentgenograms of 
the wrists were taken of 432 artificially fed infants who were under 5 
months of age. Of these infants, 402 showed no rickets on the roentgeno- 
grams and were placed into groups receiving comparable amounts of 
percomorph liver oil either as an emulsion dispersed in the daily ration 
of milk or as an oily solution administered in a half teaspoonful of 
orange juice. The requisite number of units of these two preparations 
were contained in eight drops. Although it was planned to give the 
same amounts of vitamin D to the groups receiving the antirachitic 
preparations in milk and to those receiving it in oil, repeated assays 
revealed that the potencies of these preparations per daily dose were 
not exactly the same, but were nevertheless comparable.* Three hun- 


*The preparations were supplied through the courtesy of Mead Johnson & Com- 
pany. 
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dred forty infants were followed throughout the whole period of the 
experiment and during the month of May final roentgenograms were 
taken of these infants, 90 per cent of whom were negroes. It will be 
noted in Table I that the average age of the infants, as well as the 
percentage of negro infants, was approximately the same in the vari- 
ous groups. The children were seen in the Health Stations at least 
onee a month and were visited in their homes at intervals of three weeks 
by an experienced social worker. It should be mentioned that babies 
whose mothers were not cooperative were excluded from the study. Sev- 
eral infants spat up the orange juice containing the oil and in those 
instances the mothers were instructed to drop the oil directly into the 
babies’ mouths. It may be added that the emulsion of percomorph liver 
oil was stable and did not alter the taste of the milk in which it was 
dispersed. It was also well tolerated by the infants. 

The results of the prophylactic tests are included in Table I. Four- 
teen of 102 infants who received 90 to 100 units of the oily preparation 
developed rickets, an incidence of 13.7 per cent. Of 80 infants who 
received 100 to 118 units of the emulsion dispersed in milk, four devel- 
oped rickets, an incidence of 5 per cent. 

There were 80 infants who received 180 to 200 units of the oily prep- 
aration and 78 infants who received 135 to 170 units of the emulsion in 
milk. Six infants developed rickets in the group receiving the oily 
preparation, an incidence of 7.5 per cent, whereas three infants in the 
milk group showed roentgenologie evidence of rickets, an incidence of 
3.8 per cent. It may also be noted in Table I that there was a higher 
incidence of the more severe type of rickets among infants receiving the 
oily preparation as compared with those receiving the emulsion in milk. 

We had an opportunity of observing 60 infants whose mothers, for 
some reason or other, did not give their babies an antirachitie agent 
during the winter. Twenty-five of these infants were found to have 
roentgenologie evidence of rickets, an incidence of 41.7 per cent. 

The prophylactic study therefore revealed that the incidence of rickets 
was markedly reduced by comparatively small amounts of vitamin D 
and that the incidence of this disorder was definitely lower among those 
receiving the emulsion of percomorph liver oil in the daily ration of 
milk as compared with those receiving a comparable number of units 
of the oily preparation. 

CURATIVE TESTS 


Twenty-one negro infants having mild or moderate rickets were in- 
cluded in the curative study. The ages varied from two to eight and 
one-third months. Eleven infants were given the emulsion of perco- 
morph liver oil which was dispersed in the daily ration of milk, and 
ten infants were given the oily preparation in half a teaspoonful of 
orange juice. Roentgenograms were taken at frequent intervals in 
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order to follow the course of healing. These infants were followed care- 
fully in the clinic and were seen in their homes once a week. 


The results of the curative tests may be observed in Table II. Of six 
infants receiving 100 units of the emulsion in milk, five, including two 
premature infants, responded favorably. In two to four and one-half 
months complete healing was noted in four instances and almost com- 
plete healing in one instance. Roentgenograms showing the course of 
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healing in the two premature infants may be seen in Figs. 1 and 2. 
The infant who failed to show healing with 100 units of the emulsion 
in milk had received this dosage for three and a half months. When 
the dosage was increased to 135 units of the emulsion in milk, rapid 
healing resulted. 
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Five infants were given 170 units of the emulsion in milk; two had 
mild and three had moderate rickets. All of them showed excellent 
healing. In the mild cases complete healing was noted in two months 
and in the moderate cases in three months (Figs. 3 and 4). 

The results obtained with the emulsion in milk were superior to 
those observed with a comparable number of units of the oily prepara- 
tion. Thus, of five infants who were given 100 units of the oily prep- 
aration, four showed no healing after having received this dosage for 
periods varying from five weeks to five months. One hundred eighty 
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units in oil were given to six infants, four of whom had not responded 
favorably with 100 units in oil, and healing resulted in four instances. 
In the two cases in which no healing was observed following 180 units 
of the oily preparation, one infant received this dosage for four weeks 
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and the other for three and one-third months (Figs. 5 and 6). In the 
latter instance the rachitie process advanced during the period that 180 
units of the oily “preparation had been given. This infant was then 
given 135 units of the emulsion in milk and definite healing was ob- 
served in three weeks and complete healing in two months (Fig. 6). 

Only three infants comprised the group receiving 200 units of the 
oily preparation. One infant had mild rickets and two infants, mod- 
erate rickets. Complete healing resulted in two infants in two months; 
in the third infant progressive healing was noted during a period of 
twelve weeks. 

COMMENT 


The results of this investigation indicate that the antirachitie effee- 
tiveness of a fish liver oil preparation, such as pereomorph liver oil, is 
enhanced when it is administered as an emulsion dispersed in the daily 
ration of milk. Thus, the phenomenon which was previously noted with 
irradiated ergosterol apparently holds for fish liver oils, the antirachitie 
activity of which is probably due mainly to irradiated 7-dehydro- 
cholesterol. 

Analysis of the data presented indicates that the emulsion in milk 
was approximately twice as effective as the oily preparation at the unit 
levels employed in this investigation. It is difficult, if not impossible, 
in a clinical study of this kind to ascertain the exact ratio of the rela- 
tive effectiveness of the two preparations. 


As yet we have no explanation why the antirachitie effectiveness of 
vitamin D is enhanced when it is dispersed in the daily ration of milk. 
We have failed to observe the same phenomenon in extensive experi- 
ments carried out in rats and in chickens. At present we are assaying 
the feces of infants receiving a comparable number of units of the 
antirachitie factor in milk and in oil to determine whether there is 
a greater loss of vitamin D in the feces of those receiving the oily 


preparation. An experiment of this kind may throw some light on 
the explanation of this interesting phenomenon. 


SUMMARY 


This investigation was earried out to determine whether the anti- 
rachitie effectiveness of a fish liver oil preparation, such as perco- 
morph liver oil, is increased by dispersion in the daily ration of milk. 
Throughout the winter months 340 infants, 90 per cent of whom were 
negroes, were given comparable amounts of percomorph liver oil either 
in the form of an emulsion which was dispersed in milk, or in the form 
of an oily solution which was administered in a half teaspoonful of 
orange juice. Curative tests were also carried out on twenty-one rachitic 
infants all of whom were negroes. The daily dosage of the various 
preparations ranged from 90 to 200 units. 
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The results of the prophylactic study revealed that while both the 
emulsion and oil were effective antirachitic agents, the incidence of 
rickets was less in the groups of infants receiving the emulsion in milk. 
In the curative test similar results were obtained, as the healing re- 


sponse was greater in those infants receiving the preparation in milk 


when compared with those receiving the oily solution. 
Analysis of the data reveals that the emulsion in milk was approxi- 
mately twice as effective as the oily preparation at the dosage levels 


employed in this investigation. 
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METABOLIC OBSERVATIONS ON A CHILD WITH ESSENTIAL 
HYPERLIPEMIA 


Samue. S. Bernstrerx, M.D., Harotp H. WititaMs, M.D., Frances C. 
HumMEL, Marion L. SHEPHERD, AND Berry Nims ERICKSON 
Detroit, Micu. 


URING routine examination of a 6-year-old child admitted to the 

Children’s Hospital of Michigan because of a mild intestinal dis- 
turbance, the blood sample taken for Wassermann and agglutination 
tests showed unmistakable signs of lipemia. Because the child had been 
living a normal life and had no subjective symptoms, the case presented 
an intriguing and instructive problem: a lipemia, the cause of which 
evaded diagnosis, in an apparently well individual. 


CASE HISTORY 


The mother, 26 years of age at the time the child was born, has always been well, © 
is a first cousin to the father, and has borne two other healthy siblings. Following 
a normal prenatal period and delivery, the baby weighed 9 pounds 3 ounces and 
gained normally throughout the first year upon breast feedings, irregularly supple- 
mented with orange juice and with cereals and vegetables from the age of 6 months 
(no cod liver oil was given). The father, an English citizen, developed schizophrenia 
when the child was 1 year old and the economic status of the family after this 
oceurrence was such that the baby did not receive an adequate amount of food. 
The child did not gain in weight during his second year; he was pale; and his 
abdomen became protuberant. At a clinic the mother was told that he was suffer- 
ing from malnutrition, that he was anemic and rachitic. 

When the child was two years old the family moved to England, where the baby 
received an adequate diet supplemented by cod liver oil. A month later an asympto- 
matic rash of small pink papules developed in the face, neck, and the extremities. 
After a short interval these papules exuded a milky, semiviscous fluid. While some 
papules were disappearing and others occurring, a biopsy was made on one of the 
lesions, but no diagnosis could be made. Two years later the lesions gradually dis- 
appeared but persistent yellow patches remained under some of the finger and 
toe nails. 

The child was admitted to the Children’s Hospital of Michigan, Nov. 16, 1936 
(two weeks after his return to the United States), after five days during which he 
complained of frequently occurring abdominal cramps of short duration. The boy 
had no appetite, some nausea, but no fever. Physical examination showed the boy 
to be fairly well nourished and developed. There were a few fine, yellow-tinged 
papules over the elbows and knees. Several small yellow patches were visible under 
the nails of the great toes and thumbs. His head showed some frontal bossing. The 
thorax was flared at the lower rib margins and Harrison’s groove was present. 

The abdomen was protuberant, soft, but not tender. The edge of the liver was 
palpable one fingerbreadth below the costal margin. The spleen, palpated three 
fingerbreadths below the costal margin, felt smooth and hard. Some firm fecal ma- 
terial could be felt in the colon. The abdominal pain from which the patient had 

From the Research Laboratory, Children’s Fund of Michigan in cooperation with 


the Children’s Hospital of Michigan and Joseph A. Johnston, M.D., Henry Ford 
Hospital. 
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been suffering, probably due to a mild fecal impaction, was completely relieved by a 
cleansing enema and did not recur. Repeated urine examinations were negative. 
Blood count was normal. When blood was drawn for Wassermann and agglutina- 
tion tests in attempting to get at the cause of the splenomegaly, the serum had the 
appearance of rich milk. Blood samples taken on several different days all appeared 
the same. Examination of the eyegrounds showed the fundi to be normal except 
that the vessels seemed to be full of milk rather than blood. Several basal metab- 
olism determinations all gave results within the normal range. The Wassermann, 
Kahn, and Mantoux tests were negative. Roentgen ray studies showed slight loss of 
shadow-casting material in the long bones and no chest abnormalities. The abdom- 
inal roentgenograms showed the slightly enlarged liver and the considerably en- 
larged spleen. Galactose tolerance test of liver function gave no evidence of hepatic 
damage. The extent of the anomaly, indicated by examination and previous 
medical history, initiated intensive study of the patient in an attempt to ascertain 
the cause of the lipemia and evolve dietary or medical treatment which would afford 
the best prognosis for recovery. In addition, this child provided an opportunity for 
expansion of studies which have been in progress in the Research Laboratory of the 
Children’s Fund of Michigan for several years: the chemistry of the red blood cell 
in health and disease and the chemistry of human growth. 


Results of blood lipid analysis and glucose tolerance test, given in 
Table I, considered. with the history and examination findings, indicate 
that the child had probably had a marked degree of lipemia for at least 
three years following a period of severe malnutrition. 























TABLE I 
ce peat eee GLUCOSE TOLERANCE TEST USING 
jn — rm rey 2 GM. GLUCOSE PER KG. BODY WT. 
sponta = (MG. PER 100 ¢.c.) 
Total lipid 7430 "Fasting = ~~~——~—~CSOt«CSCCS 
Phospholipid 941 After 4 hr. 250 
Neutral fat 5430 After 1 hr. 175 
Cholesterol esters 677 After 2 hr. 103 
Free cholesterol 382 After 3 hr. 90 


That diet can have a prolonged effect on the level of blood fats has 
been pointed out by Campbell.’ He suggests that these more permanent 
changes in the concentration of blood fats oeeur, not when there is ¢ 
larger intake of fat, but rather when the body makes a greater demand 
for fat as fuel. This may occur when there is little or no available car- 
bohydrate. The clinical evidence of this rise in blood fat level accom- 
panying a shortage of carbohydrate is seen in the reports of patients with 
high degrees of lipemia, nearly all of whom are diabeties whose disease 
is out of control and who show a rapid lowering of fat level in the blood 
as the diabetes is brought under control.” 

A very marked lipemia has been reported in a patient with von 
Gierke’s disease* and in patients with marked disturbance of hepatic 
function due to poisons, cirrhosis, and leucemia.* * It is possible that the 
lipemia in these patients is due to defective carbohydrate metabolism see- 
ondary to the liver damage, which results in a constantly high demand 
on the tissues for fat for combustion. Holt, Aylward, and Timbus® re- 
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ported a ease of marked lipemia in which no defect in the carbohydrate 
metabolism could be found. After extensive study they came to the con- 
clusion that they were dealing with a familial lipid anomaly similar to 
Niemann-Pick disease. In their patient, however, the neutral fat was in- 
volved rather than the more complex lipids. 

In the lipemia record considered in this paper, there was a period of a 
year (between ages one and two) when the demand for tissue fats was 
high and continuous. Aecording to Campbell,’ this could have been re- 
sponsible for the lipemia, but in the three years before admission to the 
Children’s Hospital of Michigan, during which the boy had an adequate 
diet and no other reason for his lipemia is apparent, he should have made 
an adjustment of his lipid metabolism and gradually have returned to 
normal. That this did not oceur is evidenced by the data procured by 
the examination in the hospital. After the first examination (November, 
1936) the boy was not seen until he was persuaded to enter the Chil- 
dren’s Hospital of Michigan for detailed observation, Aug. 24, 1937. 
During this interval the boy grew and gained in weight, felt good, and 
lived a normal life. 

Routine examinations upon admission to the hospital did not throw 
any additional light upon the cause of the lipemia. To note the effect of 
diet on his blood fats, blood samples were taken before he was placed on 
a measured low-fat diet (protein, 45 gm.; fat, 18 gm.; and carbohydrate, 
210 gm.) for two consecutive three-day balance periods. The boy was 
then placed upon a high-fat diet in which an attempt was made to keep 
the nitrogen and ealories constant by lowering the carbohydrate and rais- 
ing the fat content. This diet (protein, 45 gm.; fat, 100 gm.; and earbo- 
hydrate, 30 gm.) was given for the following two consecutive three-day 
balanee periods. The diets used during the metabolie periods gave the 
patient 30 calories per pound of body weight, 20 per cent more than the 
subject’s caleulated basal requirement. This was thought to be adequate, 
since he was at bed rest during the experiments. The protein, 1.1 gm. per 
pound of body weight, furnished 15 per cent of the calories. The stools 
for each balance period were demarcated by the use of carmine markers. 
The food, feces and urine were analyzed for nitrogen and minerals, and, 
in addition, the fat content of the feces was determined. The blood sam- 
ples taken to estimate the effect of the diets upon the blood lipids were 
drawn before eating on the morning of the day following the last day of 
each diet (i.e., the seventh day). 

The nitrogen excreted in the feces was consistently low (Table IT), in- 
dieating no defect in protein digestion or absorption. During the low-fat, 
high-earbohydrate periods the subject remained close to equilibrium, but 
when the diet was changed to high-fat, low-carbohydrate the balance be- 
“ame negative. Since the calories and protein in the diet were unchanged, 
this finding substantiates the fact that fat is not as efficient as carbo- 
hydrate in the role of protein sparer.’ 
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Chart 1 shows the nitrogen partition in the urine. A sharp increase in 
urea nitrogen during the high-fat diet indicates that more protein was 
being catabolized during these periods. Tallqvist, as early as 1902, 
pointed out that restriction of carbohydrate in the diet with an isocaloric 
increase of the fat content produced a rise in the urine nitrogen exere- 
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Chart 2. 


tion. This finding was confirmed by Silwer® in 1937. The ammonia nitro- 
gen (Chart 1) inereased quickly upon the high-fat intake with a marked 
increase during the third and fourth days, secondary to the appearance 
of a ketone acidosis. Ketone bodies were detectable in the urine after the 
third day. The rapid appearance of this acidosis is surprising since the 
ketogenic-antiketogenice ratio for the diet during this period was only 
1.7, and during this period he was in a negative protein balance, indicat- 
ing that he was metabolizing even more protein than he received in his 
diet—which should be an additional antiketogenie factor. The slight in- 
erease in creatine nitrogen output may be secondary to the increased pro- 
tein metabolism. In the last two days of the high-fat diet periods the 
patient’s metabolic processes were apparently undergoing some adapta- 
tion to the new diet, evidenced by the decreased nitrogen output and de- 
creased acidosis. 
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Chart 2 shows the fat partition in the stool during the metabolic 
periods. Absorption of fat from the intestine is excellent. Though there 
is a moderate rise in the fat output in the third (high-fat) period, aetu- 
ally the percentage utilization of fat is higher in the third and fourth 
periods (98.2 per cent) than in the first and second periods (93.9 per 
eent). This seeming anomaly occurs because fat utilization given in 
terms of per cent minimizes the fact that, on low-fat diets, metabolic fat 
makes up a greater part of the fecal fat."° The soap excretion closely 
parallels the caleium excretion in the stool. 

In the mineral balance data* for the four periods, shown in Table IT, 
there is a positive balance of calcium except in the third (high-fat) 
period. This may be attributable to the sharp rise in the fecal caleium 
during this period due to the increase of fat available for the formation 
of soaps in the intestine. An adjustment to the high-fat diet took place 
and the balance became positive. The magnesium and potassium balanees 
were also positive except for the third (high-fat) period, probably due to 
the marked drop in intake of these elements. 

It has been shown that the body does not make a rapid adjustment to 
a change in level of intake of sodium and potassium,’ * and they in 
turn influence the chloride metabolism; however, the marked negative 
sodium and chlorine balances, especially in the third and fourth (high- 
fat) periods, may be attributable to a loss of extracellular water, second- 
ary to the ketosis. Phosphorus and sulfur were in negative balance except 
for the first (low-fat) period, with the most marked negative balance in 
the third period. This probably reflects the increased protein catabolism 
during this period, for the sulfur, phosphorus and nitrogen balances 
show identical trends. It is interesting to note that in spite of the ketosis 
the patient retained more base than acid during all of the metabolic 


periods. 
TABLE IIT 








BLoop Lip ANALYSES IN A CASE OF ESSENTIAL HYPERLIPEMIA ON VARIOUS DIETS 





AFTER LOW-FAT NORMAL 














contro | “OW —— Dist AT HOME 6-YEAR 
7 Fae 1 mo. | 10 Mo. CHILD12 
Plasma (mg. per 100 c.c.) ; 
Total lipid 4253 3159 9370 3394 2081 452 
Phospholipid 516 436 833 495 305 141 
Neutral fat 3196 2166 7636 2473 1461 94 
Free cholesterol 175 129 199 120 180 33 
Cholesterol esters 366 428 702 306 135 184 
Erythrocytes (mg. per 100 gm.) 
Total lipid 761 647 930 829 475 418 
Phospholipid 485 481 388 420 283 241 
Neutral fat 168 51 447 251 98 44 
Free cholesterol 101 95 80 80 94 99 
Cholesterol esters 7 20 15 78 0 34 





*The complete methods of analysis used will be published in a monograph now being 
prepared. 
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The values for blood lipids obtained upon the day after admission to 
the hospital for study have been used as control figures for comparison 
with the data obtained after the low- and high-fat diets. Blood samples 


were taken at least twelve hours after the last meal. 


The lipid data, ob- 


tained by the gasometriec method of Kirk, Page, and Van Slyke’* with 
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Chart 3. 


modifications used in this laboratory,’? are given in Table III for the 


subject of this study and for a normal child previously observed.’*? The 


percentage distribution of the lipids is shown in Chart 3. 
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It is obvious that this subject, in comparison with the normal child, 
had a greatly increased lipid content in the blood, more striking in the 
plasma than in the red blood cells; and, that these lipid fractions are 
directly dependent upon the quantity of fat in the diet. The values of 
all the lipid constituents are persistently high, but the neutral fat values 
are the most markedly increased during the high-fat diet periods. In the 
plasma the cholesterol esters values, normally higher than the phospho- 
lipid values, are definitely lower on all examinations. 

In the erythrocytes the phospholipid and the cholesterol were appar- 
ently only slightly affected by the low-fat diet, but dropped with the 
high-fat diet as the value for neutral fat rose. It has been thought by 
some investigators’ that the erythrocyte acts as a converter of neutral 
fat to phospholipid. If this view is taken, then this mechanism must 
have broken down in this patient, perhaps because of a sudden overload- 
ing of the cells with neutral fat. 

This patient was discharged from the hospital on Sept. 13, 1937, and 
instructed to remain on a diet which provided protein, 56 gm.; fat, 17 
gm.; carbohydrate, 260 gm. He was given, in addition, capsules of eod- 
liver oil concentrate as a source of fat-soluble vitamins. Since that time 
he has been followed as an out-patient and examined at regular intervals. 
He has continued in excellent health; he is gaining weight and growing 
normally. 

TABLE IV 





BALDWIN-WOOD 
HEIGHT | WEIGHT WEIGHT FOR 
INCHES POUNDS HEIGHT STANDARD 
POUNDS 
November, 1936 5 years 7 months 40 37 36 
August, 1937 6 years 4 months 42 41 38 
August, 1938 7 years 4 months 45 49 46 











The xanthomatous papules over his elbows and the yellow patches be- 
neath his nails gradually disappeared. The spleen has become steadily 
smaller and softer and is at present one-half fingerbreadth below the 
costal margin. The liver has also become smaller, and the edge can just 
be palpated beneath the costal margins. 

Two studies of the blood lipids have been made since the patient’s dis- 
charge from the hospital: the first, one month, and the second, ten 
months, after discharge. The results are shown in Table III. They show 
a general and successive lowering of the lipid levels. The percentage com- 
position remains relatively unchanged. The lipid partition of the eryth- 
rocytes after ten months on the low-fat diet at home are within normal 
limits." 

In order to obtain a better understanding of how this patient metabo- 
lized carbohydrate and fat, he was admitted to the Henry Ford Hospital 
in May, 1938, for studies of his respiratory quotient and his specific 
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Chart 4. 


dynamic response to foods. The results are shown in Chart 4. The fat 
and carbohydrate meal used was the same used by Mason,** and the con- 
trol curves are taken from his article. 

The respiratory quotient curves indicate that the patient can burn 
carbohydrate and fat in a reasonably normal way. The curves of the 
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specific dynamic response are also within normal limits. The curve for 
fat is near the lower limit of normal, indicating, perhaps, a slight slow- 
ing up in the burning of fats. 


SUMMARY 


Although no definite conelusions ean be made concerning the origin of 
the lipemia, a study of the medical history of a 7-year-old boy discloses 


evidence of a high and continuous lipemia, of several years’ duration, 
which has not precluded growth or development nor produced any ap- 
preciable disturbance in living routine. Metabolie study shows the level 
of fats in his blood is directly influenced by the amount of fat ingested. 
Continuous administration of a diet low in fat has produced progressive 
improvement. Studies of his respiratory quotient and specific dynamie 
response to foods indieate that the patient ean burn fat and carbohydrate 
at an apparently normal rate. 
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ACUTE RHEUMATIC FEVER 
THE SIGNIFICANCE AND TREATMENT OF VARIOUS MANIFESTATIONS 


HELEN B. Taussie, M.D. 
BALTIMORE, Mp. 


HE classical picture of acute rheumatic fever with a migratory 
polyarthritis and carditis is familiar, The purpose of the present 
paper is to discuss briefly certain aspects of the therapeusis of the more 
common rheumatic manifestations—vague joint pains, abdominal pain, 
precordial pain and fever—and then to consider in detail the relative 
significance of the various manifestations of rheumatic heart disease. 
The onset of acute rheumatic fever is often insidious. Not infre- 
quently the joint pains are so mild as to be of a questionable or doubt- 
ful nature. Fleeting pains in the limbs are common. All such pains 
and all growing pains, especially when associated with fever or tachy- 
cardia and when of such a nature as to disturb the patient’s sleep, 
call for careful investigation. In doubtful eases the sedimentation rate 
of the red blood cells is of great diagnostic aid. An accelerated sedi- 
mentation rate is not specific for acute rheumatic fever; it is, however, 
indicative of an acute infection. If rheumatic fever is suspected, it is 
often of diagnostic value in indicating that the process is active. There 
is some evidence that salicylates tend to cause the sedimentation rate 
to revert to normal. Therefore, when testing for evidence of rheu- 
matic activity if salicylates have been given, the sedimentation rate 
should be tested two weeks after the withdrawal of the drug. In gen- 
eral, the sedimentation rate parallels the severity of the infection; the 
more rapid the sedimentation rate, the severer the infection. Further- 
more, the sedimentation rate will often remain accelerated long after 
the joint pains have subsided. A normal sedimentation rate should 
not, however, be regarded as conclusive evidence that the process is 
inactive if there are other features which point toward activity, as for 
example, signs of progressive cardiac involvement. 

In doubtful cases salicylates may also be of diagnostic as well as of 
therapeutic value. Joint pains which are relieved by salicylates are 
usually of rheumatic etiology. Needless to say, if salicylates are used 
as a therapeutic test, the dose must be sufficient to be effective. As 
regards dosage, 10 grains per 10 pounds of body weight given in 
divided doses over a period of twenty-four hours is a fairly large dose ; 


oceasionally patients require more; frequently much smaller doses are 
sufficient to relieve the pain. When over 30 grains of salicylates are 
given in twenty-four hours, they should be combined with alkali. Al- 
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though the rationale of this is not clear, it is the universal experience 
that salicylates are better tolerated when combined with alkali. Alkali 
can be given in almost any form. Sodium bicarbonate or potassium 


citrate are equally good. 

In 1936 Kaiser! advocated the use of magnesium oxide instead of 
sodium bicarbonate when administering aspirin over long periods of 
time. In his report he reviewed the pharmacologic evidence that mag- 
nesium was synergistic with salicylates. Our experience, though slight, 
has substantiated this observation. In a number of cases the combi- 
nation of magnesium with salicylates has been of great value. The 
beneficial effects of magnesium are most evident in those cases in which 
the dose of salicylates has been sufficient to alleviate the pain but not 
to relieve it completely. In such eases if the dose of salicylates is kept 
constant and a magnesium compound is substituted for sodium bicar- 
bonate, the improvement may be striking. Experience seems to indi- 
cate that magnesium is synergistic to salicylates and is of real thera- 
peutie value. 

The best tolerated form of magnesium is magnesium carbonate. It 
should be given in amounts equal to the dosage of the salicylates. It is 
most simply administered in a powdered form diluted with water— 
one teaspoonful equals approximately 60 grains. The principal un- 
toward effect of the drug is diarrhea; this is easily controlled by the 
withdrawal of the drug or by the reduction in the quantity given. 
Under ordinary circumstances a mild laxative for a patient who is in 
bed is beneficial and so far we have not encountered any undesirable 
reactions. 

It is important to remember that the effect of salicylates persists for 
ten to twelve days after the withdrawal of the drug. Therefore, the 
patient should be kept in bed for at least two weeks after medication 
has been discontinued. If there is sufficient suspicion of rheumatic 
fever to give salicylates, that in itself is sufficient reason to keep the 
patient in bed for two weeks after the withdrawal of the drug. This 
practice is absolutely essential in order to avoid the danger of cardiac 
strain while the rheumatie process is still active. 

Turning to a consideration of other rheumatic manifestations, a less 
familiar and more perplexing problem than joint pains is abdominal 
pain. Usually it is not associated with nausea, vomiting, diarrhea, or 
constipation, but it may simulate acute appendicitis or peritonitis. The 
cause of the abdominal pain is not clear. In some cases it is referred 
pain; in others it is apparently due to peritoneal irritation. In some 
patients who have been operated upon, the condition found resembled 
a Henoch’s purpura; in others an inflammatory reaction has been de- 
scribed; not infrequently a normal appendix has been removed. The 
important point is that such patients require careful observation, and, 
if the symptoms are strongly suggestive of appendicitis or peritonitis, 
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laparotomy is indicated. Whenever the differential diagnosis lies be- 
tween rheumatic abdominal pain and an acute inflammation in the 
abdomen and operation is not imperative, salicylates may be of real 
diagnostic aid. It has been my experience that rheumatic abdominal 
pain is relieved by salicylates. 

It is in cases of abdominal pain that pyramidon has its greatest 
value. Pyramidon is a dangerous drug for indiscriminate use ; because 
of the danger of acute agranulocytosis it should never be used unless 
the patient is under close observation. A patient suspected of suffer- 
ing from appendicitis or peritonitis must be kept under close observa- 
tion. Pyramidon has the advantage that it has six times the potency 
of salicylates. Five grains of pyramidon is equivalent to 30 grains of 
salicylates. This means that a therapeutic effect equivalent to 60 
grains of salicylates can be obtained within six to eight hours. Fur- 
thermore, the danger of salicylate poisoning, i.e., nausea or vomiting 
due to the too rapid administration of the drug, is avoided. A further 
advantage of pyramidon is that since it does not require the addition 
of alkali, the danger of a gastrointestinal disturbance and diarrhea 
from too rapid administration of magnesium is also avoided. Once the 
diagnosis is established, if the patient is to be cared for at home, it 
is advisable to withdraw pyramidon and give salicylates. - 

Precordial pain of varying intensity occurs. Usually the precordial 


pain is mild, but it may be severe. It frequently occurs in association 


with pericarditis. Either one of these conditions may, however, occur 
without the other. Precordial pain is usually relieved by salicylates, 
and, therefore, it also presents a definite indication for the adminis- 
tration of that drug. 

Fever may be of varying severity. Usually it is low grade—only 
slightly above 100° F. Both the height of the fever and the extent 
of the diurnal fluctuation in temperature are significant. In Sutton 
and Dodge’s follow-up studies’ concerning the value of fever therapy 
in chorea, they found the incidence of severe rheumatic heart disease 
was lower among those who received fever therapy than, among the 
untreated patients. This observation has suggested that fever has a 
beneficial effect upon the rheumatic infection. This possibility raises 
the question whether the control of fever by salicylates is a wise thera- 
peutic procedure. In my experience I have found that patients suffer- 
ing from acute rheumatic fever are more comfortable and are sympto- 
matically benefited by salicylates. They feel better, eat better, and 
sleep better—all of these factors are real adjuncts to recovery. For 
this reason I believe that a temperature of 101° F. or higher is a defi- 
nite indication for the administration of salicylates. 

There is, however, no evidence that salicylates prevent the rheu- 
matie infection from involving the heart; cardiac involvement being, 
of course, the most serious aspect of acute rheumatic fever. In all 
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eases of acute rheumatic fever the heart must be kept under close 
scrutiny throughout the illness. Some people believe that the heart 
is involved in every case of acute rheumatic fever; others believe that 
there may be cases in which there is no cardiac damage. Certain it is 
that all people who suffer from acute rheumatic fever do not develop 
chronic rheumatic heart disease and that there are many individuals 
who, early in the disease, show no clinical evidence of infection of the 
myocardium. Indeed, during the very earliest stages of acute rheu- 
matie fever, there is no demonstrable evidence of cardiac involvement, 
either enlargement or murmurs. The finding of signs of myocardial 
involvement indicates that one is not witnessing the onset of the dis- 
ease. The onset may have occurred only a day or two earlier, or it 
may have occurred much earlier, during the previous weeks or years. 
In some patients cardiac involvement occurs early in the disease and 
the condition rapidly progresses; in others it is insidious and years 
elapse before there is demonstrable evidence of heart involvement ; 
still others never develop chronic rheumatic heart disease. 

Before saying that the heart has escaped unscathed, it is essential 
to make periodic painstaking examinations of the heart at regular 
intervals for six months after the process is believed to be inactive. 
Not only is it important to examine the heart clinically but also with 
the aid of the electrocardiogram. The electrocardiogram reveals cer- 
tain abnormalities which cannot be recognized clinically, as for ex- 
ample, a delayed conduction time. <A prolongation of the conduction 
time occurs in 10 to 20 per cent of all cases. In a child of 10 years 
0.18 see. should be considered the upper limit of normal. A conduc- 
tion time of 0.20 see. is definite evidence of cardiac abnormality, though 
a normal electrocardiogram is not proof positive that there is no car- 
diae involvement. Abnormalities in the T-waves, although even more 
infrequent, are also indicative of myocardial involvement. 

The first clinical evidence of cardiae involvement is often the develop- 
ment of the murmur of mitral insufficiency. This is probably the most 
common early sign of cardiac involvement. Generally it is evidence 
of myocardial rather than endocardial damage. There is a myocarditis ; 
the heart muscle is weakened and dilates, and the mitral valve be- 
comes incompetent. It is well known that the murmur is best heard 
at the apex. Even though it may be faint, it is heard just as well 
beyond as within the apex. It may develop early in the disease, i.e., 
in the course of a few days. And yet, although this murmur is definite 
evidence of myocardial involvement, it is not necessarily of ominous 
prognostic import. Many a child will make a good recovery. Indeed, 
such a murmur may disappear completely. It is also important to 
remember that it is not an infrequent experience to observe a child 
with acute rheumatic polyarthritis and little or no evidence of cardiac 
involvement. Perhaps there is tachycardia, a gallop rhythm, a patho- 

















TAUSSIG: ACUTE RHEUMATIC FEVER 585 


logical third heart sound, or there may even be no evidence of cardiac 
strain ; and then one week to one month or even later, when the process 
appears to have subsided and the child gets up, a murmur develops. 

The development of cardiac murmurs or a change in the quality of 
the heart sounds is evidence that the infection is still active. For this 
reason the development of a murmur as the child gets up indicates 
that the rheumatic process is still active and the patient has been 
allowed up too soon. Generally with sufficient bed rest this type of 
murmur will disappear. Observations of this sort present strong evi- 
dence in favor of prolonged bed rest. Indeed, the child should be 
kept in bed until such time as he can get up without the development 
of cardiae strain. In short, cardiac murmurs and cardiac damage de- 
velop during periods when the rheumatic process is active. 

To this point the discussion has been concerned with systolic mur- 
murs. Broadly speaking, the same thing is true about the murmurs 
which occur in diastole. Mitral stenosis takes time to develop. Six 
months is the shortest time in which I have seen the development of 
mitral stenosis which has been proved at autopsy. In patients dying 
within six months of the onset of an acute rheumatic infection, the 
mitral valve has shown some obstruction (swelling and edema) but 
no stenosis. Mitral diastolic murmurs, on the other hand, occur early 
in the course of the disease and may develop rapidly. Frequently it 
is impossible to distinguish between a pathologie third heart sound 
and a mitral diastolic murmur. The difference is not important. Both 
are signs of an active infection, and the patient belongs in bed. This 
murmur, however, which is a low-pitched murmur best heard just 
inside the apex, is, I believe, indicative of involvement of the mitral 
valve. Schlesinger* has termed this the murmur of potential mitral 
stenosis because in some cases the patient eventually develops mitral 
stenosis and in other cases the murmur may entirely disappear. Here 
also, until the nature of the murmur is clear, the patient belongs in 
bed. The majority of such murmurs, if not all, are indicative of an 
active rheumatic infection. Once mitral stenosis has developed, there 
is no possibility of resolution; the condition remains throughout the 
life of the patient. The fact that many of the soft apical diastolic 
murmurs which appear during an infection subsequently disappear is 
strong evidence that such murmurs are associated with the activity of 
the rheumatic process. Indeed, it is a safe rule that the occurrence 
of signs of mitral stenosis before the age of 10 means an active rheu- 
matie infection. Young patients who show such murmurs should have 
the advantage of careful study with all known laboratory procedures 
—temperature, pulse and respiratory rate, blood pressure determina- 
tion, white blood count, electrocardiogram, and a sedimentation rate.* 

*Fluoroscopic examination and x-ray pictures are useful in determining the size 


of the heart, but a single x-ray picture gives no indication whether or not the process 
is active, 
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It is important to keep the patient in bed until the process is proved 
inactive and the signs are stationary. As previously emphasized, 
changing cardiac findings are indicative of an active rheumatic infee- 
tion. Further, and most important, one of the few known factors 
which are effective in the prevention of chronic rheumatic heart dis- 
ease is prolonged rest in bed. 

Aortic insufficiency of rheumatic origin is not as common as mitral 
insufficiency but does occur early in childhood. It usually develops 
insidiously. The murmur, which is best heard along the left sternal 
border, may vary in intensity from time to time. On one examination 
it may be well heard, absent at the next, and present at a subsequent 
examination. The development of the murmur of aortic insufficiency 
is also evidence of an active rheumatic infection; once more, the pa- 
tient belongs in bed! 

Now let us turn our attention from the insidious to the ominous 
rheumatic manifestations. One of these is the rapid development of 
aortic insufficiency. Once I have seen aortic insufficiency develop in 
four days, once in one week, and twice in two weeks. As regards the 
first case, although at the end of the first four days the patient felt 
so well that the family refused hospitalization and the patient refused 
to stay in bed, in three months he had develop pancarditis and cardiac 
failure and in the following month he died. In this case, there could 
be no question as to the nature of the disease. The diagnosis was 
confirmed at autopsy. The second child was one who developed a 
pronounced aortic lesion within two weeks (i.e., between two dispen- 
sary visits). He also refused hospitalization and refused to cooperate ; 
he, too, within six months died of a fulminating rheumatic infection. 
Again the diagnosis was confirmed at autopsy. The other two children 
were both admitted to the hospital for long periods and both remained 
in bed at home for many months thereafter. Both have lived to get 
up again. These observations again offer strong evidence of the bene- 
ficial effects derived from rest in bed. 

The occurrence of marked cardiac arrhythmias is a very serious 
matter. Although occasional dropped beats are not an infrequent 
occurrence, when they are numerous and can be detected with ease by 
successive examiners, they are indicative of a severe infection. When 
they occur early in the disease, the infection is liable to run a ful- 
minating course with an early fatal termination. Similarly, auricular 
fibrillation and complete heart block are serious manifestations. Auric- 
ular fibrillation is frequently seen in the advanced stage of chronic 
rheumatie heart disease. At that stage of the disease the prognosis 
is extremely unfavorable. When auricular fibrillation occurs early in 
the disease, it is indicative of a very severe infection. Once I have 
seen auricular fibrillation and once complete heart block in patients 
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in whom there was little or no evidence of previous cardiac damage. 
In each instance the infection was of a fulminating character and 
within a few months ended fatally. 

Severe dyspnea and true orthopnea, with or without demonstrable 
evidence of pericarditis, are extremely serious manifestations. I refer 
to the condition in which the child is struggling for breath and cannot 
lie down. I have seen this phenomenon three times in the absence of 
great cardiac enlargement or previous severe cardiac damage. All 
three died within one week. At autopsy, each had a severe rheumatic 
myocarditis, pericarditis, and pericardial effusion. 
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Fig. 1.—W. B. in 1934 at the age of 16 years. Teleo measurements: Right, 3.4 cm. ; 
left, 8.1 cm.; total transverse diameter, 26.6 cm. 

Marked cardiac enlargement is also of ominous prognostic import. 
Cardiae enlargement, although it does occur secondary to valvular 
lesions and to pericardial adhesions, is primarily caused by myocardial 
injury. The conception that valvular lesions place a strain on the 
heart is familiar, and the enlargement of a chamber preceding an ob- 
struction has been repeatedly demonstrated at autopsy. On the other 
hand, everyone who has worked in a clinic for rheumatic disease has 
seen cases with severe valvular lesions yet very slight cardiac enlarge- 
ment. For example, the cardiac silhouette in Fig. 1 shows how slight 
may be the enlargement of the heart two years after the development 
of mitral and aortic insufficiency and stenosis. 

Sir Thomas Lewis? has shown that the heart responds promptly 
(within two to three months) to an increased cardiac load; once the 
heart has adjusted to that load, there is no further enlargement. This 
phenomenon is well illustrated in congenital malformations of the 
heart—notably coarctation of the aorta: although the heart is en- 
larged, it does not show progressive cardiac enlargement. Palmer’s 
extensive study on cardiae enlargement® also indicates that the pri- 
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mary cause of enlargement is an increase in the burden placed upon 
the heart. 

In our clinic we have observed this to be true in cases of rheumatic 
infection. We have seen, for example, that if a patient develops aortic 
insufficiency, the heart enlarges with relative promptness to compen- 
sate for the regurgitation of the blood; then, after the subsidence of 
the active infection and the adjustment to the increased cardiac load 
due to the aortic insufficiency, the size of the heart remains stationary. 
Fig. 2 illustrates a case of this kind. X-ray 1 was taken six months 
after the boy developed aortic insufficiency and x-ray 2 was taken 
seven years later. During this period there were no signs or symptoms 
of an active rheumatic infection ; repeated teleoroentgenograms showed 
no change in the size of the heart. 
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Fig. 2.—J. G. 1, in 1931 at the age of 11 years. Teleo measurements: Right, 4.0 
cm.; left, 6.1 cm.; total transverse diameter, 21.5 cm. 

2, in 1938 at the age of 18 years. Teleo measurements: Right 3.8 cm.; left, 7.0 
em. ; total transverse diameter, 27.5 cm. 

This same phenomenon is seen in cases of mitral insufficiency. The 
x-rays shown in Fig. 3 are those of a boy with a moderately severe 
rheumatic infection. X-ray 1 was taken during an active rheumatic 
infection and showed definite cardiac enlargement. X-ray 2 was 
taken one year after the subsidence of the infection. X-ray 3 was taken 
after five years of quiescence ; during this period there was no increase 
in the size of the heart. 

Fig. 4 illustrates the same phenomenon in an even more striking 
manner. X-ray 1 was taken during a rheumatic infection ; 2, five years 
later. During this period roentgenograms were taken at yearly inter- 
vals; in spite of the growth of the child, there was no change in the 
size of the heart. The result was that the heart in relation to the chest 
decreased in size until it became of normal size. 

The opposite phenomenon has also been observed, namely, progres- 
sive cardiac enlargement with minimal valvular damage. Such a phe- 
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Fig. 3.—F. S. 1, in 1931 at the age of 13 years. Teleo measurements: Right, 5.3 
em.; left, 9.5 cm.; total transverse diameter, 22.2 cm. 2, in 1932 at the age of 14 
years. Teleo measurements: Right, 3.9 cm.; left, 8.6 cm.; total transverse diameter, 
23.5 cm. 38, in 1938 at the age of 20 years. Teleo measurements: Right, 
left, 8.6 cm.; 


4.0 cm. ; 
total transverse diameter, 27.3 cm. 











Fig. 4.—D. W. 1, in 1932 at the age of 5 years, Teleo measurements: Right, 4.0 
cm.; left 6.5 cm.; total transverse diameter, 18.0 cm. 2, in 1937 at the age of 10 


years. Teleo measurements: Right, 4.0 cm.; left, 7.0 cm.; total transverse diameter, 
24.6 em. 
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nomenon indicates myocardial involvement. In the early stage a per- 
sistent tachycardia, a gallop rhythm, electrocardiographice changes, or 
merely an accelerated sedimentation rate may be the only evidence 
of myocarditis. The occurrence of murmurs or pericarditis is strong 
presumptive evidence of a myocarditis, because rarely if ever is there 
involvement of the pericardium or the endocardium without an inflam- 
mation of the myocardium. In short, the heart enlarges not as a result 
of long-standing inactive valvular lesions but during periods when the 
infection is active. Although cardiac enlargement per se does not 
necessarily mean an active rheumatic process, progressive cardiac en- 
largement means a persistent active infection. 

Furthermore, it is important to realize that children and young adults 
develop cardiac failure because of an active rheumatic process. Mechan- 
ical failure from a previous rheumatic episode virtually never occurs. 
It is, however, true that the larger the heart, the lower the cardiac 
reserve, the slighter the infection which will precipitate cardiac failure. 
Therefore, with a markedly enlarged heart, an infection so slight as 
to pass unnoticed in a heart of normal size may be sufficient to pre- 
cipitate cardiac failure. The prognosis thus depends upon two factors 
—the severity of the infection and the amount of cardiac reserve 
which, broadly speaking, is inversely proportional to the size of the 
heart. 

The occurrence of cardiac failure immediately raises the question as 
to the use of digitalis. Digitalis is of greatest value in chronic rheu- 
matic heart disease, especially in cases of severe long-standing infec- 
tion with cardiac enlargement and auricular fibrillation. The oceur- 
rence of fibrillation is a definite indication for the use of digitalis. 
Even in the absence of fibrillation, digitalis often helps to maintain 
compensation in cases of marked cardiac enlargement where the in- 
fection is slight and the cardiae reserve low. It is usually more bene- 
ficial to children who suffer from edema and congestive heart failure 
than to those who suffer only from engorgement of the liver. It is of 
doubtful value in cases of severe active rheumatic infection. Almost 
everyone who has used digitalis in such cases has witnessed some fatal 
outcomes following its use. The patient is improved one day and dies 
the next. If it is to be used at all, it must be used with great caution. 
The drug should be given in small doses,* and the patient should be 
seen after each dose so that, if untoward symptoms do develop, the 
drug may be immediately withdrawn. 

The dose of digitalis is 33 mg. per kilogram or 0.15 gm. per 10 pounds 
of body weight, given in divided doses over two to three days. The 
maintenance dose is approximately 10 per cent of the digitalizing dose. 
In the hospital, changes in the electrocardiogram are of great aid in 
the regulation of the drug; at home reliance must be placed on clinical 


*0.1 gram every e'ght hours, three times daily for a period of three days. 
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improvement. The desired objective is to obtain clinical improvement 
without the production of toxic symptoms, i.e., without nausea, vomit- 
ing, or arrhythmia. If untoward symptoms do develop, the drug 
should be withdrawn. No more should be given until twenty-four 
hours after the subsidence of the toxic symptoms. Thereafter the 
patient should be placed on a maintenance dose. Digitalis can be con- 
tinued over long periods of time. When so continued, it is wise to 
omit the drug once a week in order to avoid the risk of undue accumu- 
lation of the drug and the consequent untoward effects. 

So far we have been considering the ill child; now let us consider 
when the child should be allowed to get up. The answer is not until 
after the subsidence of the active rheumatic infection, be this weeks, 
or months, or years. No great mistake will be made if acute rheumatic 
fever is considered in the same terms as tuberculosis. A patient who 
goes to a sanatorium with tuberculosis and is home in six months is 
considered lucky; the time short and the illness mild. Yet when it 
takes six months for a patient who has had rheumatic fever to re- 
cover, most people consider the illness terribly long. In reality, if 
the process has become completely inactive and the patient well, he 
is lueky. 

If a severe rheumatic infection is to be overcome, years of bed rest 
may be required. The danger of chronic invalidism lies not in bed 
rest, but in the failure to get the child well. If a patient suffers 
from repeated attacks of rheumatic fever with frequent exacerbations 
and recurrences, he will develop progressive heart damage. He will 
inevitably become a true cardiac invalid. If chronic rheumatic heart 
disease is to be prevented, the disease must be recognized and treated 
in its early stages. 

Bed rest and salicylates are at the present time the only available 
means of effective treatment. Although in some instances the disease 
runs its course regardless of rest and treatment, in many and many 
an instance the treatment of the case is the deciding factor. The 
patient should be kept in bed until all clinical and laboratory evidences 
of an active infection have disappeared. This does not mean that 
throughout these months the child has to be flat on his back and de- 
prived of all entertainment. On the contrary, in accordance with the 
child’s condition, a daily program of occupation should be arranged 
so that the period of bed rest will not be one of complete boredom, 
nor one in which the life of the family centers about the child and his 
ilmess. Throughout the duration of the child’s confinement, the em- 
phasis should be placed not on his illness, but on his recovery. When 
the infection finally becomes completely inactive, the condition of the 
heart will remain stationary; even though the patient may have a 
severely damaged heart, he may again lead a relatively normal life. 
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A word of caution in regard to permitting the child to get up. Ina 
previous article’ the author has emphasized how gradual should be 
the increase in activity. First, the child is permitted to sit in a chair 
for a short period of time. This time is gradually increased until he 
is sitting up for two hours a day. Thereafter no further increase is 
instituted for a period of two weeks. Then he is allowed to walk a 
short distance, then to sit up longer, and next to walk further. Again 
no further increase is instituted for an additional two-week period. 
This gradual increase in activity means that it requires a period of 
several months after the infection has subsided before the patient is 
permitted to be up all day. 

It cannot be too strongly emphasized that to keep a child in bed 
eight months and send him to school at the end of the next month is 
folly. Although the rheumatic infection may be inactive, the sudden 
inerease in activity will exhaust the child. Overfatigue lowers re- 
sistance. One important factor in the prevention of recurrences is to 
keep the child’s resistance at the highest possible level. Therefore, 
although the program may appear tedious, it is the part of wisdom 
to inerease the patient’s activity very gradually over a period of 
months. The condition of the heart should be closely observed through- 
out this period; the increase in exercise should be so gradual as to 


cause no evidence of cardiac strain. 
SUMMARY 


The crippling effects of acute rheumatie fever oceur during the 
periods when the disease is active. When the process is entirely inac- 
tive, no further damage occurs and the outlook is good. Therefore, 
the most important therapeutic measure is to get the patient well. 
Zarly recognition and treatment of the disease while the process is 
insidious and cardiac damage is minimal offers the greatest hope for 
the arrest of the infection. The most beneficial single remedy we have 
at present is to keep the patient in bed until all signs of an active 
rheumatie infection have subsided. I am absolutely convinced that if 
all children who suffer from acute rheumatic polyarthritis were treated 
conservatively with long periods of bed rest, many cases of chronic 
progressive rheumatie heart disease could be prevented. 
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INFANTILE SCURVY 


Part II. Stupies ON THE CONCENTRATION OF AscoRBIC ACID 
IN THE TISSUES 


THEODORE Hunt INGALLS, M.D. 
Boston, Mass. 


INTRODUCTION 


N A previous communication’ we have reported studies on the con- 

centration of ascorbic acid in the plasma and urine of three groups 
of infants, comprising well babies, ward patients, and patients with 
scurvy. The concentrations of ascorbic acid found were generally 
dependent on the intake of the vitamin. 

In this paper we shall present data upon the vitamin C concentra- 
tion in the livers of seventy infants coming to autopsy. In twenty- 
seven instances the ascorbic acid content of the adrenal cortex was 
also determined. An attempt has been made to correlate the results 
with the dietary histories and with the histology of the rib. 


REVIEW OF THE LITERATURE 


Investigations of the concentration of ascorbic acid in the tissues have 
been slower and more difficult to complete than those on plasma and 
urine. Although several studies on ascorbic acid concentrations in the 
tissues of the adult have been reported, data on infants are still very 
meager. 

Such determinations on the organs of an infant (20 months old and 
presumably in excellent nutrition) were first reported by Bessey and 
King,” who obtained the following values: 


ORGAN MG. PER 100 GM. 
Adrenals 119 \ 
Liver 37 
Kidney 18 
Heart 9 
Spleen 34 
Pancreas 30 


‘ 


Yavorsky, Almaden, and King* found that the vitamin C content 
of the livers of twenty infants dying under one year of age averaged 
15 mg. per 100 gm. of tissue, while the vitamin C content of the ad- 
renal cortex averaged about 56 mg. per 100 gm. of tissue. 

Their figures are tabulated for five of these cases, and the reducing 
values of the liver are seen to vary between the equivalent of 7 and 
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24 mg. ascorbic acid per 100 gem. of tissue, while those of the adrenal 
cortex vary between 6 and 130 mg. per 100 gm. of tissue. They made 
no attempt to correlate their figures with dietary histories or histo- 
were in a 


ee 


logic evidences of seurvy, although they concluded some 
range so low that latent scurvy was clearly evident.’’ 

Toverud* determined the ascorbic acid concentration in the liver 
in a series of fifty-six infants either stillborn or dying in the neonatal 
period and reported results varying between 2.7 and 10.4 mg. per 100 
gm. of tissue. Her experience is very different from ours, due prob- 
ably to a difference in technique. 

In a similar investigation of the ascorbic acid content of the ad- 
renal cortex of seventeen fetuses estimated to have been in the third 
to the tenth month of gestation, Neuweiler® found values ranging 
between 52 and 132 mg. per 100 gm. of tissue. 


METHOD 


Since the liver and the adrenal cortex are homogeneous tissues, gen- 
erally comparable in a series of autopsies, and since the concentration 
of ascorbic acid in each is of quite different though high magnitude, 
these two tissues were selected for assay. 

About 2 to 3 gm. of thinly sliced liver parenchyma were uniformly 
blotted and weighed to the nearest centigram. The tissue was placed 
in a mortar; 2 ¢.c. of 10 per cent metaphosphoriec acid and a pinch of 
sand were added; and the mixture was thoroughly triturated. The 
contents of the mortar were then washed into a 50 e.c. centrifuge 
tube, and 3 ¢.c. more of the metaphosphoric acid were added to com- 
plete protein precipitation. The mixture was made up to 50 ¢.c. with 
distilled water, stirred, and filtered. A 10 c¢.c. aliquot of the filtrate 
was then quickly titrated with 0.02 per cent indophenol. Oceasion- 
ally the presence of glycogen caused some opalescence of the filtrate. 

The main criticism of this method lies in the fact that the liver con- 
tains varying amounts of an unidentified substance (or substances) 
which reduces the dye at a slow rate—fast enough, however, to ob- 
seure the end point. This difficulty was corrected so far as possible 
by allowing all color to fade from the aliquot being titrated after the 
end point had been reached, and then using the same specimen (rather 
than distilled water) to determine the blank. This larger blank was 
then subtracted from the titration reading. 

The adrenal cortex was assayed similarly after careful dissection 
of fat and connective tissue had been done. Comparatively little diffi- 
culty is experienced in titrating extracts of the adrenal cortex which 
give a sharp and relatively stable end point. 

A fairly extensive experience with autopsy and guinea pig material 
indicates that it is justifiable to express reducing values found in 
terms of ascorbic acid, although further studies including biologic 
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assays are needed before we can state positively as to how great an 
extent ascorbic acid alone is represented. Even if the error due to 
other reducing substances should prove larger than seems likely, the 
significance of low values would not be lessened. 

The ascorbic acid present in tissues is apparently protected from 
oxidation by some such substance as glutathione.*-* The following 
figures are given to show representative variations encountered in 
successive titrations of the same specimen of liver kept on ice: 
SAMPLE NO. 1 ~~ SAMPLE NO. 2 
MG. PER 100 GM. MG. PER 100 GM. 

oe 59 


° 92 
25 23 











Initial values 

After 6 hours 
After 18 hours 19 19 
After 24 hours 19 21 
After 48 hours 19 20 
After 72 hours 15 18 


All titrations in this series were done within eighteen hours of death, 
the body having been refrigerated until autopsy. 
RESULTS 

The results of this study are expressed to the nearest mg. and ar- 
ranged in order of magnitude in Table I, which has been constructed 
in the light of the following considerations: (a) history of dietary 
previous to entry; (b) hospital charts recording specific information 
as to the amount of orange juice and ascorbie acid administered for 
varying periods preceding death; and (c) the histology of the rib at 
autopsy. 

It will be seen that there is a general correlation between these indices 
of vitamin C nutrition. Those patients on inadequate diets with histo- 
logic evidences of scurvy in the rib showed very low concentrations of 
ascorbic acid in the liver, for the most part between 1 and 5 mg. per 
100 gm.; while those with a history of high vitamin C intake showed 
concentrations between 20 and 40 mg. per 100 gm. 


\ 
The correlation of the concentration of the vitamin in the liver with 
the dietary was more striking than any demonstrable correlation with 


the type or degree of infection, although the evidence in the literature* 
is suggestive that there may be some increased metabolic demand for 
ascorbie acid during certain infections (tuberculosis in particular). 
However, patients with such diverse conditions as tuberculosis, syphilis, 
meningitis, pneumonia, and empyema showed no lowering of tissue re- 
serves, when the vitamin intake had been definitely high, e.g., 50 mg. 
a day. 

It is of interest that three of the four highest values obtained were 
in day-old infants. In Table II our data have been rearranged accord- 
ing to the age of the patients. At birth reducing values were uniformly 
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high ranging between 20 and 75 mg. per 100 gm. liver. From birth 
to one month both mean and extreme values were significantly lower, 
although in only one instance was the figure less than 10 mg. per 100 
em. tissue. Thereafter eighteen of forty-five patients, between the 
ages of 1 and 26 months, showed concentrations of ascorbic acid in 
the liver below 10 mg. per 100 gm. 

Since it is impossible to demonstrate the reducing substance to be 
entirely representative of ascorbic acid and since our understanding 
of the mobilization and utilization of the vitamin by the body tissues 
is limited, the figures reported must be viewed somewhat qualitatively 
rather than purely quantitatively. They tend to show, however, that 
the concentration of ascorbic acid in the liver at birth is usually high ; 
that at one month it is still adequate; and that thereafter it is pri- 


marily dependent on the dietary intake. 


TABLE II 
LIVER, ASCORBIC ACID CONCENTRATION 
ARRANGEMENT OF RESULTS ACCORDING TO AGE GROUPING 








AT BIRTH BIRTH-1 MO. 1-4 MO. 4-9 Mo. 9-26 Mo. 

MG./100 GM. MG./100 GM. MG./100 GM. MG./100 GM. MG./100 GM. 
7 7 =e 3 1 
10 2 

11 

13 

16 

18 

20 

26 

28 

30 

32 





w 


« 


onoca 


12 
13 
14 
15 
26 
27 
28 
29 


41 


DO ee 
© WD to 





Av. 38.5 ; Ay. 28.2 ~ Av. 10.8 Av. 20.6 Av. 15.4 





Two of our patients (Cases 1 and 59) exhibited outspoken clinical 
signs of seurvy during life. The former died before any therapy had 
been instituted and had the lowest content of ascorbic acid in the 
liver and adrenal of the entire series. The latter was treated for 
three weeks before death with large doses of the vitamin apparently 
with complete restoration of tissue reserves, for the liver contained 
39 mg. and the adrenal 130 mg. of ascorbie acid per 100 gm. tissue. 
One patient (Case 67), a day-old infant, had 53 mg. reducing sub- 
stance per 100 gm. liver and yet exhibited findings in the rib which 
seemed fairly typical of early scurvy. We are unable to explain this 
discrepancy satisfactorily at present. 

Concentrations of ascorbic acid in the adrenal cortex varied be- 
tween 3 and 158 mg. per 100 gm. tissue and showed some correlation 
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with the dietary intake, although they did not closely parallel the 


reducing power of the liver. The explanation may be that the liver 
reflects more quickly a diminishing or increasing ascorbic acid reserve. 

The results obtained in this study indicate a probable correlation 
of ascorbic acid concentration in the liver with the nutritional state 
of the individual, which may be represented as stated in Table III. 
For the sake of interest we have also included corresponding concen- 
trations of ascorbic acid in the plasma demonstrated in a previous 
study! and data derived by many workers from studies of the guinea 
pig? * !° and the rat.'}'*=) The guinea pig, like man, is dependent on 
an exogenous source of vitamin C, while the rat has been shown to 
possess the power of synthesis of ascorbic acid from fats, carbohy- 
drates, or proteins. 

TABLE IIT 








HUMAN 


PLASMA “LIVER | LIVER — 
| MG. % ASC. AC. | MG. % ASC, AC.| MG. % ASC. AC. | MG. % ASC. AC. 


STATE OF VITAMIN 
C NUTRITION 





Optimum 
Saturation 2.00-1.00 50.0-25.0 26.0-16 26.0 
Normal 1,.00— .70 25.0-15.0 16.0-12.0 
Low normal .70— .50 15.0—10.0 12.0— 8.0 


Suboptimum O0- .30 10.0— 6.0 8.0— 4.0 


Deficiency Synthesizes 

Asymptomatic .30— .15 6.0— 2.0 4.0- 2.0 vitamin C 
scurvy 

Scurvy 15- 2.0— 0 





DISCUSSION 


Neuweiller,® Braestrup,’* and Teel and co-workers'* have found with 
great regularity that the ascorbic acid values for umbilical plasma 
average more than double those found in the maternal circulation. 
This is most striking when the plasma ascorbie acid of the mother 
is low, for instance in the neighborhood of 0.3-0.4 mg. per cent, while 
the plasma ascorbic acid of cord blood may lie between 0.7, 0.8, or 0.9 
mg. per cent. Their findings are complemented by the data presented 
in Table II. Of twenty-five infants dying either at birth or before 
the age of one month, in only one instance (4 per cent) was the redue- 
ing value of liver tissue less than 10 mg. per 100 gm. of tissue; while 
of forty-five infants dying between the ages of one month and twenty- 
six months, no less than eighteen (40 per cent) showed such a low 
value. 

These data are consistent with the ascorbic acid concentrations in 
cord blood just cited and with the rarity of congenital scurvy as seen 
clinically. They suggest that the placenta may provide a mechanism 
for the concentration and transmission of ascorbic acid for the fetus 
even at the expense of the mother. If such is the case the great ma- 
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jority of infants should start life saturated or at least with an ade- 
quate tissue reserve of ascorbic acid. 

From their extensive study of animal tissues and limited study of 
human tissues, Bessey and King® inferred that on a deficient diet 
‘‘there would be a rapid depletion of the normal vitamin content of 
the tissues in the human body in contrast with the relatively slow 
onset of scurvy, analogous to the findings for guinea pig tissues. In 
the latter case the time required for the onset of scurvy is much 
greater than that required for marked depletion of the normal vita- 
Furthermore, we have found” in the guinea pig that 
marked lowering of the concentration of ascorbic acid in the liver 
may be accomplished not only by a diet absolutely or relatively de- 
ficient in vitamin C, but also by a diet providing the minimal dose of 
antiscorbutie sufficient to prevent any histologic manifestations of 
seurvy. Thus, six guinea pigs maintained for four to six months on 


%? 


min reserve. 


such minimal protective doses (i.e., 1 to 2 mg. ascorbie acid per day) 
were found to have depleted liver values ranging from 3 to 4 mg. 
ascorbic acid per 100 gm. tissue, although they presented no histo- 
logie evidences of scurvy. 

The results of this study accord with the opinion of Bessey and 
King. Marked depletion of the vitamin content of the liver seems to 
occur rapidly, as within the space of three to five weeks, after which 
histologic changes slowly develop during the next few months. Clini- 
cal scurvy is rarely seen before the age of 4 or 5 months. 

The histologic consequences of ascorbie acid deficiency have been 
studied intensively and have been characterized by Wolbach and 
Howe’ as ‘‘an inability of the supporting tissues to produce and 
maintain intercellular substances.’’ This disorder is manifested most 
clearly at the epiphyses of the long bones in infants and in granula- 
tion tissue. It is evident that the gross clinical signs of seurvy repre- 
sent nothing more than aggregate histologic disturbances—so wide- 
spread that they can be recognized by the naked eye. It is further 
obvious that depletion of aseorbie acid in the body fluids and tissues 
must precede even the earliest histologic change. It is emphasized 
that low concentrations of ascorbic acid in the plasma and tissues are 
diagnostic only of a low vitamin reserve and do not indicate whether 
pathologie changes in the tissues have taken place. 


SUMMARY 


Ascorbie acid concentrations in the livers of seventy infants coming 
to autopsy were determined and the results correlated with the 
dietary history and the histology of the rib. At birth reducing values 
were uniformly high ranging between 20 and 75 mg. per 100 gm. liver. 
From birth to one month both mean and extreme values were signifi- 
eantly lower, although in only one instance was the figure less than 
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10 mg. per 100 gm. of tissue. Thereafter eighteen of forty-five pa- 
tients between the ages of 4 and 26 months showed concentrations of 
ascorbic acid in the liver below 10 mg. per 100 gm. Such concentra- 
tions correlated more closely with the dietary intake than with the 
type or degree of infection. Patients with histologic evidences of 
scurvy present in the rib showed the lowest concentration of the vita- 
min in the liver, averaging less than 5 mg. per 100 gm. of tissue. In 
twenty-seven instances the ascorbic acid content of the adrenal cortex 
was also determined. The limitations of the method and significance 
of results are discussed. 
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AYERZA’S DISEASE 


Earu E, Suirn, M.D. 
CLEVELAND, OHIO 


URING July, 1937, a most unusual ease was seen on the private 

service of Dr. Joseph Brennemann. Because of the striking clin- 
ical picture which this patient presented, as well as the infrequency of 
occurrence of this condition in children, we felt that a brief résumé of 
the clinical and pathologie findings as reported in the literature should 
be added to the pediatric literature. In spite of the omission of a 
post-mortem examination, we feel that our ease so closely resembles the 
clinical picture presented in Ayerza’s disease that we are justified in 
classifying it as such. 

In 1901 Abel Ayerza, professor of clinical medicine in the National 
University of Buenos Aires, lectured on an infrequently occurring, but 
striking, syndrome characterized by chronic cyanosis, dyspnea, ery- 
thremia, and pulmonary sclerosis. Since he was the first to recognize 
and describe this entity, his name has been attached to it. 

In 1908 Passelt' discussed the clinical diagnosis of pulmonary artery 
sclerosis, recognizing the value of roentgen ray observations and of 
the electrocardiogram. In 1910 Giroux*? wrote an exhaustive thesis on 
pulmonary artery sclerosis and collected 66 cases. Arrillaga* presented 
an excellent description of the syndrome and reported 11 eases. 
Warthin* ° wrote several papers on the condition, reporting a case of 
his own in 1919. In 1927 Cheney® gave an excellent review of the sub- 
ject, presenting two cases of his own. There are numerous other ref- 
erences in the literature which deal with this subject; yet in only one 
instance were we able to find any reference to the occurrence of this 
syndrome in children. Rogers’ describes this condition as occurring 
in a married Hindu girl, 12 years of age, who was the victim of syphilis. 

Etiology.—Ayerza never clearly stated what he believed to be the 
etiological factor concerned, and since then this has proved to be a 
very debatable point. Weber*® groups all cases of erythrocytosis of pul- 
monary origin, whether the pathologie process is primary in the pul- 
monary artery or elsewhere in the pulmonary or pleural tissues, under 
the term Ayerza’s disease. Arrillaga, according to Paine and Platt,® 
published in 1913 a thesis expressing the conception that the clinical 
manifestations are correlated with sclerosis of the pulmonary artery 
which is primary in type and due to syphilitic infection. According 
to Pund and Phinizy,’® a number of South American writers support 


- vrem the private service of Dr. Joseph Brennemann at the Children’s Memorial 
ospital. 
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the contention that sclerosis of the pulmonary artery is not caused pri- 
marily by the syphilitic infection but secondarily by the changes in 
the lung tissue. Morse" describes four cases which show that typical 
clinical signs of Ayerza’s disease are not uncommonly found due to 
diffuse fibrosis and destruction of the pulmonary parenchyma from ex- 
treme anthracosis as in the ease of coal miners or to chronic diffuse 
infections of unknown etiology. He reported a fifth case which revealed 
extensive arterial pulmonary syphilis without producing Ayerza’s syn- 
drome and due to a lack of adequate pulmonary fibrosis. Montgomery’” 
reports a ease presenting the typical picture of Ayerza’s disease in 
which the primary pathology was due to a thrombosis of the stem and 
right and left main branches of the pulmonary artery. Autopsy re- 
vealed no evidence of syphilis. A report by Luis Ayerza’® (1925) of a 
discussion in Buenos Aires on the nomenclature of Ayerza’s disease 
contains the authoritative statement by Nieclo that ‘‘on August 20, 
1901, in a clinical lecture, Abel Ayerza showed the syndrome and stated 
that the initial processes are bronchopulmonary lesions.’’ Nieclo is 
quite definite that Ayerza did not mention vascular disease, nor did 
he discuss fully the pathologie basis of the condition. Castex and 
Capdehourat’* suggest that chronie bronchopulmonary pathologic 
changes and not sclerosis of the pulmonary artery are responsible for 
the origin of this condition. They describe three phases of the disease : 
bronchial, pulmonary, and cardiac. They consider as the most charac- 
teristic, the pulmonary and ecardiae phases. 

Clinicopathologic Picture.—Ayerza’s disease, in its later stages, pre- 
sents a very characteristic clinical picture which is characterized by five 
cardinal signs: (1) dyspnea, (2) polyeythemia, (3) chronie cyanosis, 
(4) prominence of the pulmonary cone with right ventricular hyper- 
trophy, and (5) right ventricular preponderance by electrocardiogram. 

In the early stages these patients cough and expectorate and present 
a picture of a chronic bronchitis. This gradually progresses to a stage 
wherein they become dyspneie and present findings very similar to those 
found in emphysema and asthma. Usually after a period of years there 
develops a generalized cyanosis which is progressive and gradually at- 
tains such an intensity that it has led to the application of the term 
‘*black cardiae’’ to patients afflicted with this condition. There is a 
gradual development of the prominent pulmonary cone with a right ven- 
tricular hypertrophy; after a period of months to years the patient 
develops the well-known picture of cardiac incompetency, and death 
usually oceurs from broken compensation with right heart failure. 
From one to twenty-five years may be necessary for the development 
of the complete syndrome. 

The cough is a very early sign and precedes the cardiae stage by as 
long as twenty-five years. It is increasingly productive, mucopurulent 
in character, and frequently blood streaked. Duspnea is an early sign, 
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intermittent at first and later becoming constant even during sleep. 
Cyanosis is the most interesting feature of the disease and is the first 
symptom which should cause one to feel that he is dealing with some- 
thing other than a bronchitis or asthma. It is insidious in onset and 
may be intermittent at first, but is definitely progressive until it attains 
a deep blue-violet color. It is generalized but most marked in the con- 
junctivae, the ears, the lips, the nose, and beneath the nails of the 
fingers and toes. The tongue is frequently almost of a deep purple- 
blue. Hemoptysis has been described in some cases in the early stages 
but is usually a late manifestation. Somnolence has been described as 
being a pronounced and characteristic feature, and, as Cheney*® puts it, 
‘*These sleepy heads literally live to sleep, fall asleep while eating, and 
die in their sleep.’’ Vertigo is found in some cases. Angina hyper- 
cyanotica due to effort has been deseribed. This is a sense of severe 
oppression at the base of the heart, radiating out into the lungs, accom- 
panied by an inerease in cyanosis. Headaches may be severe and fre- 
quently awaken the patient from sleep. Of course, in the cardiac stage 
any of the usual symptoms occurring with heart disease may make 
their appearance. 

The physical examination reveals the cyanosis as described above. 
The heart is essentially negative, unless the patient is seen during the 
eardiae stage when the findings are those of a right-sided enlargement. 
The spleen is palpable on few oceasions, and the liver is enlarged in 
most instances. The striking feature is the rare presence of the drum- 
stick deformity of the fingers and toes, which is such a constant find- 
ing in the average chronic pulmonary or cardiac disease. 

The red blood cell count may vary from 6 to 10 million and the 
hemoglobin from 100 to 130 per cent. The white cell count is not char- 
acteristic. 

Roentgen ray examination reveals a prominent shadow in the region 
of the pulmonary artery, together with an enlargement of the right 
heart in eases of longer standing. The lung fields reveal evidence of 
increased bronchovascular markings and interstitial fibrosis. 

The electrocardiogram reveals a right ventricular preponderance. 

The prognosis in all of these cases is very poor. All of the patients 
eventually die within a few years after the syndrome developed fully. 
The treatment is purely symptomatic. 

The pathologie picture discloses certain lesions in the pulmonary 
arteries, heart and lungs which are sufficiently constant to be diagnostic. 
The picture is usually that found in eases of death due to cardiac 
failure. The dilatation and sclerosis of the pulmonary arteries are the 
striking and unusual features, with the larger arteries markedly dilated 
and showing sclerotic changes of the inner media and of the intima 
and with the smaller ones showing extreme endarteritis of the same 
layers, while thrombi are frequent. The lungs show the effect of chronic 
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bronehitis and emphysema in which the bronchi are dilated and show 
desquamated epithelium, atrophic muscle fibers, round cell infiltration, 
and inerease of connective tissue. The alveoli show alternating patches 
of atelectasis and emphysema. 


CASE REPORT 


B. G., a 13-year-old female of Jewish parentage, was brought to the 
hospital because of headaches, cyanosis, and asthmatic attacks of four years’, six 
years’, and eight years’ duration, respectively. The patient, one of two children, 
was born at full term; her family, feeding, and developmental histories did not 
reveal anything of relevant significance. The past medical history revealed pertussis 
at 15 months, mastoidectomy at 20 months, laryngeal diphtheria at 24 months, and 
tonsillectomy and adenoidectomy at three years. A photograph of the child at 
4 years of age revealed a normal, well-developed child for that age. At 414 years of 
age, the child began to have attacks of croup and bronchitis. These occurred a 
frequent intervals during the summer and were much worse during the winter. 
This continued until the patient was 6 years old, when she began having attacks of 
asthma. These attacks were worse during the winter at the onset, but finally they 
became a year-round affair. A prominent allergist in Chicago was consulted; skin 
tests were made, with negative findings resulting. The tests were repeated at a 
later date with no better results. At this age she had also chicken pox and measles. 
When she was 7 years old, a generalized cyanosis became apparent, which came 
on very insidiously but became progressively worse as the years passed. The exact 
date of cyanosis is questionable, as the mother states that the condition came on 
so gradually that she had not been impressed by it until several years ago, and 
alarmed by it only recently. For the past four years, the child had frequent attacks 
of frontal headaches which have been attributed to sinusitis. During the latter 
period she had been in Tucson, Ariz., where her condition had shown some slight 
improvement. Repeated examinations for tuberculosis were made during this 


= 


period, but roentgen ray and sputum examinations were repeatedly negative. In 
November of the past year she had lobar pneumonia, from which she recovered 
in approximately two weeks. She has used nose drops in an oily base for years, 
also adrenalin nose and throat sprays, and neosilvol at infrequent intervals. Re- 
cently she has become quite dyspneic, and her physical activity has been markedly 
curtailed. Her cough has become very productive, mucopurulent in nature, and 
frequently blood-streaked. 

In brief, the physical examination revealed a fairly tall, asthenic female, rather 
dyspneic and presenting the picture of a patient with the long-standing asthmatic 
condition with which everyone is familiar. The most striking feature she presented 
was the marked generalized cyanosis which was constant and did not vary in in- 
tensity. It was blue-violet and involved the mucous membranes, the entire skin 
surface, and the nail beds. The lungs presented a typical picture of long-standing 
asthma. The heart seemed to be normal in size and position, although it was dif- 
ficult to determine the borders, due to the marked hyperresonance. The heart 
sounds were normal with no murmurs present. The spleen was just palpable at the 
costal margin. The most disturbing feature encountered was the absence of club- 
bing of the fingers and toes in the presence of a long-standing asthma and cyanosis. 
The blood pressure was normal; the pulse, 98-132; respirations, 24-28; and at no 
time did she have a fever. Red blood cells numbered 6,100,000; hemoglobin was 
130 per cent (Sahli) ; white blood cells, 6,200; polymorphonuclears, 48; lymphocytes, 
42; eosinophiles, 10. The Kahn test was negative. Roentgen ray examination 
revealed an unusually prominent left ‘‘ pulmonic cone,’’ suggesting a patent ductus 
arteriosus. The bronchovascular markings were accentuated throughout both lung 
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fields. The pulmonary artery on the right is more prominent than in the average 
patient. The intercostal spacing is unusually great and the diaphragm is markedly 
depressed as frequently occurs from trapping of air (slight narrowing of bronchial 
lumina). The heart does not appear to be enlarged more than 10 per cent. The 
diffuse accentuation of the linear markings is a very unusual feature (Figs. 1 


and 2). 








1.—Anteroposterior view of the chest revealing:the prominent pulmonic cone and 
accentuation throughout both lung fields of the bronchovascular markings. 


Bronchoseopiec examination by Dr. Paul Holinger revealed the following: ‘‘The 
mucous membranes of the pharynx and tracheobronchial tree are deeply purple, 
thin, and friable. The trachea and both bronchi contain a large amount of ex- 
tremely tenacious material. There is no gross obstruction in the airway. Each 
branch bronchus is in normal position and its lumen filled with frothy white secretion. 
There is no evidence of the anteroposterior collapse of the bronchi usually seen in 
a far advanced asthmatic.’’ 


The differential diagnosis presented a very intriguing problem with 


many possibilities, viz.: (1) a congenital heart disease was considered. 
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However, in the absence of any murmurs and enlargement, it would be 
almost impossible to conceive of a lesion which would give such a degree 
of cyanosis. Also, the child had been free of any of the stigmas in 


. 


early life, which go along with congenital heart disease of a degree 


severe enough to give such marked cyanosis. (2) A lipoid pneumonia 
was considered, which may have been due to aspiration of the oily sub- 
stances injected into the nose, resulting in a diffuse pulmonary fibrosis 
with a disturbance in the normal aerating mechanism of the alveoli. 








Fig. 2.—Lateral view of patient. 


However, the roentgen ray examinations did not resemble those en- 
countered in proved eases of lipoid pneumonic infiltrations. (3) We 
felt that tuberculosis could be ruled out as repeated roentgen ray ex- 
aminations had been negative for this disease and frequent sputum ex- 
aminations at reliable tuberculosis sanatoriums in Arizona had been 
repeatedly negative. (4) Fungus infection was thought of, but here 
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also roentgen ray examinations were negative as was a culture of the 
material aspirated from the bronchi. (5) Finally, it was felt that this 
clinieal picture resembled very closely that which has been described 
in eases of Ayerza’s disease. Cases of this type have frequently been 
classed as Osler-Vaquez disease, which term has been used to include 
all types of polyeythemia. Since 1901 Ayerza’s disease has been rec- 
ognized as a separate entity. In view of a history of pulmonary disease 
which preceded the cyanosis by several years, absence of enlargement 
of superficial blood vessels giving a brick red color to the skin in warm 
weather with eyanosed appearance in cold weather, a questionable en- 
largement of the spleen, no vasomotor instability, and a roentgenogram 
with evidence of enlargement of the pulmonary artery, it was felt that 
the diagnosis most probably was that of Ayerza’s disease. 

We were unable to study our patient as thoroughly as we would have 
wished, and she went home after a twenty-four-hour hospital stay. We 
heard subsequently that the patient expired several months after dis- 
charge of an acute respiratory infection, probably pneumonia. No 
post-mortem examination was obtained. 


COMMENT 


Apparently Abel Ayerza has deseribed a syndrome which has more 


than one factor as its etiological agent. Although no record has been 
unearthed as yet in which Ayerza definitely stated what he considered 
to be the etiological agent, it would seem from the varied versions which 
his students promulgate that he did not definitely designate any one 
factor as the primary cause. The weight of evidence is in favor of 
syphilis with primary pulmonary artery sclerosis as the most common 
causative agents with chronie primary bronchopulmonary pathology of 
varied etiology as a less frequent cause. In either case, the syndrome 
seems to occur only in eases of long-standing pulmonary inflammation 
associated with sclerosis of the pulmonary arteries. We agree with 
Montgomery” that a more appropriate designation of this condition 
would be ‘‘ Ayerza’s syndrome.’’ 

One wonders whether the combination of these two factors explains 
the entire mechanism of the production ofthis syndrome and whether 
or not some third factor may not be necessary to complete this mecha- 
nism. Certainly the incidence of syphilis associated with pulmonary 
conditions is sufficient to insure a greater number of cases of this type, 
were it not for this missing factor. 

Our patient presented a history of a chronic pulmonary condition 
associated with frequent headaches, a characteristic cough, a generalized 
cyanosis, insidious in onset and progressive in type, an evident poly- 
eythemia, dyspnea, absence of clubbing of fingers and toes, and a 
roentgenogram which revealed evidence of chronic lung, inflammation, 
and a prominence of the pulmonary cone. We realize that several fac- 
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tors were absent which were necessary to complete the picture, but we 
feel that these probably would have developed had the child lived longer. 
Therefore, we present this case as an example, most likely, of Ayerza’s 
syndrome due primarily to a chronic pulmonary condition, more than 
likely asthma associated with emphysema. It is to be noted that clin- 
ically there was no evidence of syphilis to be found. 


CONCLUSION 


A ease of Ayerza’s syndrome is presented with a brief review of 


the literature. 
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PHYSICAL STRENGTH OF ADOLESCENT GIRLS 


HeLEN Brenton Pryor, M.D., anv RutH Tanerer SmirH, M.D. 
STANFORD UNIVERSITY, CALIF. 


N THE evolution of man the assuming of upright posture freed his 

hands for the wielding of an axe and shovel, or perchance for the 
rendition of a piano solo. One of the characteristic things which sepa- 
rates man from lower animals is this power of manipulation. Develop- 
ment of skillful manipulation is possible only through directed large 
muscle activity which improves general fitness and strength. A measure 
of muscle strength then becomes also a measure of general fitness which 
is basie to good health. 

The history of strength testing as sketched by Bovard and Cozens’ 
shows a close relationship to anthropometry. In 1873 Sargent? con- 
cluded that the anthropometric measurements hitherto used in physical 
testing did not give sufficient data to estimate the working capacity of 
an individual. He believed that there was some other ‘‘unknown equa- 
tion’’ which was responsible for power and efficiency, and that this 
factor could be measured. The development of this idea was further 
encouraged by the invention of the dynamometer and spirometer. 

For about twenty years this emphasis on capacity for work rather than 
on symmetry and size was the dominant note in physical testing, but 
later its popularity gradually waned, due to the presumption that ‘‘a 
large man is not always a strong man; a strong man is not always a man 
of high endurance.’’ Recently, however, the use of strength tests was 
revived by Rogers.* 

USES OF STRENGTH TESTS 

Strength testing has found its usefulness largely in the field of physi- 
eal education, where it is used to predict potential motor or athletic 
ability. In this way pupils may be graded on a basis of physical develop- 
ment, those who are greatly above average not being forced to go through 
the ordinary physical education program and those much under average 
being given special work and close observation. Thus, by giving work 
based on individual need, better development of all is achieved, and more 
general interest in physical education activities is fostered. Also in- 
dividual progress may be measured by repeating the tests at intervals, 
and the program varied as necessary. 

Strength tests are also used as an index of health or general physical 
condition, and for this purpose may be useful to some extent in medicine 
and even in industry. It is found that there is a high correlation be- 
tween strength and general health, physical fitness, or ‘‘capacity for ac- 
tivity.’ When strength is low, all the vital functions are handicapped. 

In medicine, too, the tests may be of value in eases where the strength 
of one or more muscles may have been impaired, as in poliomyelitis. 


‘ From Stanford University and the Institute of Child Welfare, University of Cali- 
ornia. 
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Martin’s resistance test* was first used in this connection, studying the 
aftereffects of the 1914 poliomyelitis epidemic. 

Human physiologic experimentation provides a third general field for 
the use of strength tests. 

METHODS OF STRENGTH TESTING 

Various methods or combinations of methods of strength testing have 
heen used, but the underlying principle is in general the recording of 
the force exerted by one muscle or a group of muscles by means of some 
form of dynamometer. Many workers also include an estimate of lung 
capacity as measured by the spirometer; and where athletic ability is 
also being graded, various athletic events may be included in the group 
of tests. 

In scoring, most of the group tests also use some correlation with 
height, weight, or age, as there seem to be definite relationships of 
strength to these static measures. Most growth curves show plateaus at 
puberty—slight for height and weight but marked for strength. The 
strength-weight curves at different ages show that younger overweight 
children are stronger than older ones. Possible reasons for this are 
insufficient data, earlier development of larger children, more possibility 
of improvement in muscular tissues of younger children, or marked 
effect of onset of puberty. 

Sargent? included the strength of back and legs measured by the 
spring dynamometer, forearm grasp measured by the hand dynamom- 
eter, lung capacity as shown by the spirometer, the strength of the 
triceps and chest muscles as shown by dipping, and the strength of the 
biceps and back muscles as shown by chinning. A combination of the 
last two with no rest interval was used to judge endurance. 

Galton,® in addition to strength measurement, introduced measure- 
ment of coordination and accuracy. In his test group, besides using 
tests of breathing capacity and strength (with correlation as to height 
and weight) he also used tests of reaction time to auditory and visual 
signals, visual and auditory acuity, and color sense. His purpose in 
this was measurement of physical efficiency from the standpoint of use- 
fulness in civil service or business. 

Rogers® includes in his group of tests lung capacity measured in eubie 
inches, right and left hand grip, back and leg lift, measured in pounds, 
and the number of push-ups and pull-ups (dipping and chinning) 
achieved. Most present-day workers use the same group; some, however, 
using MeCloy’s scoring. The final score achieved correlated with height 
and weight is called the strength index (S.I.). The ratio between the 
strength index achieved and the normal for the age and weight of the 
individual is ealled the physical fitness index (P.F.I.). 


INSTRUMENTS USED IN STRENGTH TESTING 


Kellogg® devised a universal dynamometer which can be used to meas- 
ure the strength of many different muscle groups. Pressure is applied 
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to a piston and the force of the pressure is measured by the resulting 
height of a column of mereury. The disadvantage of this type is that 
it is unwieldy and expensive. 

The ergograph, which attaches the index or middle finger to a kymo- 
graph and shows the character of successive muscular contractions, has 
also been used in estimating muscle power or general physical condition. 

RELIABILITY OF STRENGTH TESTS 

In determining the reliability of strength tests it must be recognized 
that certain factors tend to modify the results obtained in such tests. 
In the first place the type of instrument used may have some effect on 
the test. It has been found that a dynamometer adjustable to size is 
less liable to error than other types. Certainly, for best results standard 
instruments should always be used, and identical instruments should 
he used by all taking any certain test. 

When tests were repeated in four months to measure self-reliability, 
the self-correlations were found to be high (after allowing for growth). 

It has also been found that intelligence plays some part in scores 
obtained in strength tests. Given the same environment and the same 
amount of physical activity, it is found that those children with high 
intelligence quotients tend to have higher P.F.1.’s (or S.I.’s) than those 
with low 1.Q.’s. But as the amount of correlation between the two has 
not yet been established, it is unjustifiable to try to correct strength 
norms for mental age. 

Tests with the ergograph showed that muscle power has a diurnal 
variation, being maximal in mid-morning and late in the day. Emo- 
tions, as well as physical and mental fatigue, impair muscle power. 


VALUE OF INDIVIDUAL STRENGTH TESTS IN DETERMINING TOTAL STRENGTH 


In analyzing the various strength tests to find the muscle groups best 
fitted to be an index for predicting total strength, Wendler’ concluded 
that for men the pectorals, thigh extensors and leg extensors were the 
most valuable, and the arm flexors, and extensors of the anterior trunk 
and foot were next in importance. The most valuable single group for 
women he believed to be the thigh extensors. However, the most con- 
venient groups to use seemed to be the thigh and arm flexors, the leg 
extensors, and the pectoralis major. This combination gives high cor- 
relation with total strength. For women Wendler added to the latter 
group thigh extensors, deltoids, and hand flexors, but did not use the 
arm flexors. Seores of the various tests were weighted in determining 
the total strength. He did not in general believe that strength tests 
prove very reliable in predicting potential general motor ability. 

McCloy,® and others, in testing high school boys found that back and 
leg strength seemed of little value in predicting general motor ability, 
athletic ability, or in classifying pupils for physical education work. He 
found that thigh flexor strength seemed of more value for this purpose, 
but that arm strength was of more apparent importance than either. 
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This he believed due to the fact that the back and legs are usually de- 
veloped fairly well to the standard of body weight, and if the arms are 
well developed it can be predicted that the back and legs are well de- 
veloped too. Also in many athletie activities arm strength directly is 
needed. Arm movements (which involve also muscles of the pectoral 
group and upper trunk) have an important action-reaction relation to 
performance. 

Martin‘ found a high degree of correlation between a ‘‘short’’ strength 
test, measuring the power of the pectorals, forearm flexors, thigh ad- 
ductors, and thigh abductors, and total strength. In children he found 
a high correlation (0.91) between the strength of the flexors and ex- 
tensors of the forearm and wrist and total strength. 

Rogers® found that the reliability coefficient of grip tests used alone 
for predicting total strength and physical condition was above 0.90. In 
a detailed study of one case he found the grip strength responded re- 
markably to changes in physical condition. 

VALUE OF STRENGTH TESTS IN PREDICTING ATHLETIC ABILITY 

Anderson”® found a correlation of only 0.55 between strength tests 
in girls and athletie ability, and therefore concluded that neither the 
S.I. nor the P.F.I. was a valid prediction of athletie ability. This does 
not mean, she states, that strength is not a valuable element in determin- 
ing total motor ability, but other factors also play important parts, and 
strength tests should not be stressed to the exclusion of other tests. 
Body build, degree of fatness, sex (girls are less homogeneous in ability 
and willingness than boys), and relative skill in track and field events 
all play a part in determining athletic ability. 


’ 


Rogers,’ on the other hand, finds physical capacity tests to be highly 
valid as measures of general athletic ability. He determines such ability 
by totaling the scores obtained in various athletic events (each weighted 
according to its value as a measure of athletic ability) and multiplying 
the result by ten, this final score called the index of general athletic 
ability. 

Strength tests also showed a high correlation with school athletic ac- 
tivities. With rare exceptions, the best athletes had the highest scores 
in the tests. But in estimating ability in athletics, the athletic index 
does not take into account other abilities used: mental and moral quali- 
ties, such as courage and leadership, and endurance. However, tests of 
endurance and the S.I. showed a high correlation. 

Another objection is that the S.I. does not show in what particular 
direction the individual’s motor skill lies and therefore does not give a 
complete picture of the individual’s motor eapacity. 


VALUE OF STRENGTH TESTS IN PREDICTING PHYSICAL CONDITION 


Strength tests are used not only to predict athletic ability but, also, 
by correlating with norms for weight and age, to determine the physical 
condition or physical fitness index. For this purpose height-weight-age 
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tables alone are unreliable, as they give no indication of the efficiency of 
body function; they are not adjusted to seasonal fluctuations in growth, 
and they give slight indication of the type of exercise habits maintained 
by the individual. Bovard and Cozens’ believe that strength tests and 
vital capacity measurements are more reliable for this purpose because 
of the high correlation between the 8.1. and athletic ability and because 
the ‘‘museular system is the center from and through which we can con- 
trol all vital organs.’’ That is, voluntary muscular activity is directly 
related to the condition and improvement of vital functions. 


STRENGTH TEST SCORES 








Strepgth PLOTTED AGAINST AGE 
FOR 93 GIRLS 

30 F 

= 

20 F 

15 
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Fig. 1. 


Crude strength indices are of no value, however, in determining 
physical fitness, since they measure only total capacity regardless of size. 
Physical fitness estimation involves the determination of norms based 
on factors which normally condition the S.I. Strength may be directly 
affected by age, weight, and height. Weight is a particularly important 
determiner of the S.I., age is second. Height has little or no effect. 

General physical (and physiologic) fitness or condition then is in- 
dicated by an index which is the ratio of the crude strength index (that 
achieved by the individual) to the norm for the individual’s age and 
weight, multiplied by 100 to get rid of the decimal. This is the physical 
fitness index. 

INSTITUTE STRENGTH TESTING 

Strength testing has been one item of the regular physical examina- 
tions done as a part of the seven-year study of adolescence carried on at 
the Institute of Child Welfare at the University of California.*7 One 
hundred boys and one hundred girls were examined every six months 
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from age 10 to age 17 years. Cumulative records were kept to show 
progress and effect of growth and development. 

The hand dynamometer was used to test grip, and three tries were 
recorded for right and left hands separately. The same dynamometer 
was used to measure push and pull with both hands and three tries for 
each were recorded. The elliptical type instrument was used, and the 
same one served for all the tests. 

In many tests practice and fatigue both may affect the results. We 
found in grip tests and in pushing and pulling that the first score was 
nearly always the best. 


CASE MME ace 117 
HT.1S95 WT. S75 
SIT.HT B60 
BIACROM 345 
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Fig. 2.—Lateral and linear type girls of the same age. 


However, in attempting to measure strength, we have added all the 
scores for right and left grip to those for pushing and pulling and have 
recorded the average. This average score plotted to show changes at 
each six-month interval gives a graphie picture of the development of 
strength in adolescent girls (Fig. 1). When strength tests were plotted 
against age for the whole group of 100 girls a definite age relationship 
was seen. 

Strength increased with age from 10 to 151% years, after which the 
curve flattened. A period of rapid increase was seen from age 10 to age 
1214 years with a more gradual increase after that until the plateau 
was reached at age 1514 years. 

As a part of the physical examinations done at the Institute of Child 
Welfare every six months, a series of anthropometric measurements re- 
ported elsewhere were taken.’*:** These included various width measure- 
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ments as well as height, from which width-length indices were computed 
to determine body build. Girls were classified into linear, intermediate, 
or lateral types by means of this body build index. The index employed 
is the bi-iliaec diameter divided by standing height."* Girls who varied 
as much as 1.5 standard deviations from the mean in either direction 
were included in the extreme groups. The slender girls were classified 
as linear, the broad girls were classified as lateral, and those between 
1.5 standard deviations in either direction were classified intermediate. 


COMPARISON OF STRENGTH TESTS 
wi LINEAR LATERAL AND INTERMEDIATE 
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Fig. 3. 

























The 93 girls followed over a period of years included 9 linear, 9 
lateral, and 75 intermediate type girls. Girls classified into extreme 
body build groups by width-length indices have been shown to repre- 
sent distinct types. For example, 15 anthropometric measurements com- 
paring linear and lateral types were shown to fall in line consistently 
year after year with almost no overlapping. The two extreme groups of 
linear and lateral type differed in total body build patterns and not 
merely in one or two dimensions. 

When curves for strength tests were plotted for these groups accord- 
ing to body build, there was a marked difference between the broad and 
the slender girls as illustrated in Fig. 3. 

It will be seen that the broad girls possessed consistently superior 
physical capacity by this standard when compared to slender girls 
through the adolescent period. Strength tests plotted for the interme- 
diate type girls fall between those for the extremes of body build. The 
great differences in recorded strength for ages 10 to 1214 years become 
less marked from ages 15 to 17 years for the various body types. The 
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most marked difference in physical strength between the broad and 
slender body types occurred between ages 1114 and 12% years. This 
growth that just 


— 


age period marks the time of the adolescent spurt in 
precedes the sexual maturity of the early maturing, rapidly growing, 
broad-built type. This same age period marks a time of slow growth 
for the late maturing, slowly growing, slender-built type. By age 15 
to 17 years the slender girls had achieved sexual maturity and their 
adolescent growth spurt had decreased the marked physical differences 
between the two extreme types seen at ages 111% to 12% years. 

The consistent differences in physical strength measured over a period 
of years is another indication to support the hypothesis that broad 
and slender body builds represent definite and dissimilar endocrine 
patterns. 

CONCLUSIONS 

The history of strength testing is reviewed briefly noting uses and 
methods. 

Physical strength was measured on a group of 100 girls every six 
months from age 10 to age 17 years. 


Right and left hand grip were averaged with pushing and pulling 


seores and plotted against age. 

Strength increased with age for the total group from 10 to 154% 
years, after which the curve flattened. 

When curves for strength tests were plotted in three groups accord- 
ing to body build, a marked difference was demonstrated between broad 
and slender girls. 

Broad girls were shown to possess consistently superior physical ca- 
pacity by this standard when compared to slender girls through the 
adolescent period. 

Broad and slender body builds appear to represent definite and dis- 
tinct endocrine patterns. 
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PLEOMORPHOUS CELL LYMPHOSARCOMA OF THE THYMUS 
Report or A Case IN AN INFANT AGED 244 MontTHS 


JuLIAN L. Rogatz, M.D. 
New York, N. Y. 


ALIGNANT tumors of the thymus are rare at any age. They are 

especially so during the first months of life. Bedford’ reported a 
carcinoma of the thymus in a newborn infant. I have been unable to 
find a report of thymie sarcoma in a patient as young as mine. Wollstein 
and MeLean* described a ease of Hodgkin’s disease, primary in the 
thymus of a 414-month-old infant. These are the only cases that have 
been found under six months of age. 

The next youngest ease reported is included in Crosby’s tabulation® 
and is that of Holt, cited by Jones.* This was an infant 6 months old 
with sarcoma of the thymus involving the bronchial lymph nodes, lungs, 
and spleen. Rubaschow’s’ classification of 69 cases of malignancy of the 
thymus includes Steudener’s case® of thymie sarcoma reported in 1874. 
His patient died of pneumonia at the age of one year. At autopsy the 
region of the thymus was found replaced by an unsuspected, apple-sized 
tumor surrounded by a eapsule and pierced here and there. The right 
lung was collapsed. Histologic examination of the mass revealed round 
cells in isolated areas and minute remains of thymic tissue. 

Steudener believed his case to be the first tumor of the thymus ever 
reported, but in 1873 Gamgee’ published that of a 5-year-old female, 
who had a lymphosarcoma originating in the thymus, accompanied by 
hypertrophy of the cervical, postmediastinal, and mesenteric nodes, 
rapidly fatal within four months of the onset. It began with fever, tooth- 
ache and extensive ulcerations of the mouth and gums, which cleared 
up in a week and was followed by a swelling of the face. There were 
numerous purpurie petechiae forming a rash on the body and lower 
extremities. The superficial cervical nodes were enlarged, and at the 
angles of the jaws, over the masseters, were soft glands causing a pecul- 
iar, symmetrical bulge. These glands grew rapidly. At autopsy a 
smooth, glistening, light yellow tumor of the anterior mediastinum was 
seen enclosing the pericardium and heart anteriorly and laterally and 
extending from the suprasternal notch to the diaphragm. From its posi- 
tion and shape it was felt to be a tumor originating in or involving the 
thymus. Microscopie section showed a reticulated connective tissue 
crowded with lymphoid cells and nuclei, traversed by large bands of 
connective tissue in many places. In several respects—the ulceration of 
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the gums, the petechial rash, the massive, symmetrical enlargement of 
the neck glands and the disposition of the tumor—this case bore a re- 
markable resemblance to the one I shall describe. 

A further idea of the infrequency of malignant growths of the thymus 


, 


is obtained from Symmers’ review* of 17,000 autopsies performed at 
Bellevue Hospital. He found but 25 malignant tumors of the thymus— 
an incidence of 0.14 per cent. Of these, 9 were lymphosareomas, the 
youngest being 13 years old. 

Crosby* made the most intensive study of the literature since Ruba- 
schow® in 1911. In his tabulation of 166 autopsied cases he included 
those overlooked by previous authors. His earliest case goes back to 
1832. Of 166 cases, 122 were sarcomas, 44 carcinomas. His only ease in 
an infant under 5 months was that of Bedford’s carcinoma in a newborn 
infant,’ noted above. Crosby mentions five cases of sarcoma of the 
thymus in infants from 5 months to 1 year of age. However, his tabula- 
tion includes only four in this group. Of these only two can be verified 
—those of Wollstein and Holt, 414 months and 6 months old, respec- 
tively. By some oversight, Sheen’s ease® was included in this group as 
being 7 months old. That child was 7 years old. Similarly, Renault’s 
ease’? was 20 months old and not 9 months old. Thus I ean establish only 
two eases in the group from 5 months to 1 year. This brings those from 
1 to 5 years of age up to four, and those from 6 to 10 years old up to 
seven. From 11 years on there were 57 cases. 

Rubaschow’s study® covered the available literature up to 1911. 
Crosby’s paper* ineludes all cases found up to 1932. To bring these re- 
ports up to date, the following cases of lymphosarcoma in childhood must 
be added. In the 1935 reports from the Massachusetts General Hospital 
Grenet and co-workers™ describe a case of lymphosarcoma of the thymus 
in an 11-year-old boy. In that same year Davidson" cites a 5-year-old 
male with enlarged cervical nodes on the right side. Autopsy revealed 
an enlarged thymus, firm and exceedingly hard. Sections of the thymus, 
cervical node, and spleen showed small round cells of the lymphoid type 
in a fibrous reticulum. In 1936 Wiglesworth and collaborators** reported 
three eases of mediastinal lymphosarcoma in childhood, two of which 
were definitely established to have originated in the thymus. One was in 
a 6-year-old boy in whom the mediastinal nodes had become involved. 
The second was in an 11-year-old girl in whom the tumor had spread to 
the surrounding viscera. The most recent case was described in April, 
1938, by Prosser Evans.’** His patient was a boy, 5 years old, with a 
large, soft, relatively avascular tumor in the anterior mediastinum in 
front of the trachea and extending from below the thyroid downward, 
replacing the site of the thymus. The arch of the aorta and the great 
vessels were surrounded and compressed. Part of the posterior wall of 
the left auricle and ventricle were infiltrated. Microseopically the tumor 
was composed of a diffuse, undifferentiated mass of cells resembling sinall 
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lymphoeytes. The stroma was very scanty and there were practically no 
reticulum cells. Metastases were present in the heart and lungs. The 
author interpreted this tumor as a malignant lymphoma which, because 
of its situation, possibly arose from the thymus. 

Carcinoma of the thymus is even rarer than sarcoma, of course, in the 
early years of life. An idea of the respective incidence of these two types 
of new growth can be obtained from Crosby’s survey, which shows 15 
eases of thymie sarcoma up to 10 years of age, but only 3 cases of carci- 
noma. A further interesting observation was that in sarcoma splenic 
metastases were found in 11 cases whereas in carcinoma there were none. 
This suggested that sarcoma of the thymus or other organs in the body 
tends to metastasize via the blood while in carcinoma the tendency is to 
utilize the lymphaties. Regarding its occurrence in the sexes, sarcoma 
was observed twice as often among males. 

Further interest attaches to thymic tumors because of the frequent 
diffieulty in classifying them as growths which derive definitely from the 
thymus rather than from some other tissue of the mediastinum. This 
problem in establishing sharply defined varieties of thymie lympho- 
sarcoma, Ewing’ explained, was partly due to the polymorphism of the 
cells. ‘‘A full survey of structural variations reveals, at one extreme, a 
mixed process involving lymphocytes and reticulum cells with giant 
plasma and eosinophile cells, producing a structure nearly identical with 
Hodgkin’s (infectious granuloma).’’ Wollstein’s ease illustrates this 
type of malignancy. At the other extreme Ewing describes the nearly 
pure tumors or rounded or polyhedral, reticulum cells—that is, lympho- 
sarcoma or carcinoma. Thus he separates malignant thymic tumors into 
two main groups, namely, (1) lymphosareoma or thymoma, composed of 
a diffuse growth of round polyhedral or giant cells. The chief source of 
this tumor is probably the reticulum cell, but lymphocytes are often 
present in abundance. (2) Carcinoma arising from the reticulum cells. 
Bedford’s case in a newborn infant is undoubtedly a remarkable example 
of this group. 

Some confusion may result from the use of the term ‘‘thymoma.’’ 
Symmers and Vance" feel that this designation as applied to lymphoid 
tumors is permissible, if at all, only when used to denote a tumor that 
reproduces the structure of the thymus as a whole, including lympho- 
cytes, epithelial reticulum cells, and Hassall’s bodies. In a much later 
communication Symmers*® considers the term inappropriate and to be 
avoided. Strictly defined, ‘‘thymoma’”’ should apply to any tumor of the 
thymus, though it has oftenest been applied to lymphosarcoma of that 
organ. That there is ground for objection to this terminology can be 
seen when one considers the case of Foot and Harrington.'? They de- 
seribe a colored girl, 2 years old, with a ‘‘malignant epithelial thymoma.”’ 
The tumor mass was a firm, coarsely nodular, globular growth, which 
invaded the left parietal pleura, completely compressing the left lung. 
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The right lung, esophagus, bronchi and pulmonary vessels were involved. 
Histologically, the tumor was composed of three definite types of cells, 
namely, (1) a reticuloid cell resembling the embryonic, thymic reticulum, 
(2) an epithelioid resembling adenocarcinoma or a medullary carcinoma, 
and (3) a sarcomatoid resembling a large round-cell lymphosarcoma or 
fibrosarcoma. 

It is interesting to note that though the histologic structure of the 
tumor showed a pleomorphism among the cells which, the authors felt, 
suggested its relation to the thymus, the thymus itself was detached. It 
‘‘overlay the growth above and in front, forming a pinkish layer about 
5 mm. thick, definitely separated from the yellowish mass of the new 
growth behind and beneath it. Here and there nodules of the tumor 
penetrated to the anterior surface, forcing the thymie tissue aside.’’ 
Thus the anatomic diagnosis was ‘‘malignant thymoma of the anterior 
mediastinum.’’ Histologically the tumor seemed to derive from thymic 
tissue, but grossly it was definitely separated from the thymus, which 
showed no tumor cells in the sections examined. Hence this new growth 
was a mediastinal tumor of thymie origin, but not of the thymus. It 
seems that this difficulty can be obviated, if we discontinue the use of the 
term ‘‘thymoma’’ altogether. ‘ 

This problem is further clarified by Symmers’ logical basis for a 
proper classification of thymie tumors and his criteria for their identifica- 
tion. It is fundamental regarding the embryogenesis and histologic 
structure that Hassall’s corpuscles and the reticulum cells from which 
they spring are epithelial in origin. Most authorities consider the 
derivation of the chief elements—namely, the small cells—to be lympho- 
cytes. The cortex of the thymus is composed of densely packed cells 
structurally identical with the lymphoid elements of the lymph nodes. 
Individual cell collections are separated by vascularized connective tis- 
sue septa. In the medulla the same cells are present, but more loosely 
packed and in smaller numbers while in their midst and standing out in 
contrast are the relatively large epithelial whorls—Hassall’s corpuscles 
together with a delicate epithelial reticulum. 





From each of the above histologic structures a particular sort of 
malignant tumor may arise—epithelioma from the epithelial reticulum 
and Hassall’s corpuscles; lymphosarcoma from the lymphocytic ele- 
ments; perithelioma (perithelial sarcoma) from the connective tissue of 
the small blood vessel walls; and spindle-cell sarcoma from the support- 
ing connective tissue. Finally, since the thymus is a constituent of the 
lymphoid system, its residua are capable of transformations, which con- 
stitute Hodgkin’s disease. 

Crosby’s eriteria* for the thymic origin of mediastinal sarcomas are 
(1) situation of a large, slightly lobulated tumor at the site of the thy- 
mus, (2) extension of this tumor downward behind the sternum without 
infiltration of bone, (3) involvement of the pericardium and pleura by 
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direct lymphatie extension, and (4) resemblance to thymic tissue on his- 
tologie examination. Thymie tumors are further distinguishable by the 
fact that they usually surround and compress the trachea, bronchi, peri- 
cardium, and great vessels. By compression and, less often, by invasion 
they cause death by asphyxia and venous obstruction. The bronchial and 
cervical nodes are frequently involved. Occasional metastases are found 
in the spleen, liver, adrenals, pancreas, and kidneys. As pointed out by 
Ewing and others, the more malignant forms become adherent to sur- 
rounding organs and invade them. Despite any therapy they prove 
‘apidly fatal from asphyxia, cases usually lasting not more than two to 
nine months. 
REPORT OF A CASE 


The patient, a female infant, 444 months old, was first seen by me on March 19, 
1938. The chief complaint was a swelling of the right side of the neck, which was 
first noticed by the mother about eight weeks previously, when the baby was about 
2% months old. This swelling undoubtedly antedated the mother’s knowledge of it, 
for it seemed to happen shortly after the healing of a severe and generalized 
impetigo, which appeared during the first week of life and persisted for about two 
months, despite inunctions of 2 per cent ammoniated mercury and ultraviolet light 
exposures. 

The swelling on the right side of the neck increased in size and softened so that 
at the end of three weeks an incision was made with the release of much thick, 
white pus, which showed pure staphylococci on culture. The wound drained for two 
weeks and then healed, leaving the glands as large as they were before. A form of 
short wave therapy was applied, a series of ten treatments having been given in 
fourteen days, without improvement. 

Previous History.—The baby was born at term after a normal delivery, weighing 
8% pounds. During the first week she developed a generalized and persistent 
impetigo, which persisted for two months. At 3144 months of age a first tooth ap- 
peared, preceded by an ulceration of the gum at the site of dental eruption. The 
baby was artificially fed from birth on a routine milk mixture and had been receiv- 
ing adequate amounts of orange juice. When first seen by me she was receiving 
whole milk 25 ounces, water 5 ounces and dextrimaltose with vitamin B, 10 table- 
spoons daily; three ounces of orange juice and 15 drops of a cod-liver oil concen- 
trate each day in addition to pablum and vegetables. The appetite was good; 
there was no vomiting; 


A laboratory examination of the blood, made when the patient was 344 months 


the stools were normal; and the baby slept well. 


old, showed a hemoglobin content of 57 per cent. and 3,000,000 red cells per cubic 
millimeter. The white cell count was 14,200 with 75 per cent polymorphonuclear 
cells of which 23 per cent were nonsegmented forms, 24 per cent lymphocytes, and 
1 per cent monocytes. A Wassermann test, a von Pirquet test, and a fluoroscopic 
examination of the chest done at about this time were all negative. 

Family History—The parents were healthy. They had one other child, a girl 
four years old, who was well and without previous illness. There was no knowledge 
of tuberculosis or malignancy of any kind in the family, whose history was other- 
wise irrelevant. 

Physical Examination.—The weight was 16 pounds 10 ounces, the length 26 inches; 
the circumference of the head was 16.8 inches; and that of the chest 16.5 inches. 
The temperature was normal, The infant appeared well nourished. The skin was 
clear and of good color. The anterior fontanel admitted three fingers. There was 
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a slight seborrhea capitis. There was a prominent swelling of the cervical and sub- 
maxillary regions, especially on the right side, which was due to enlarged nodes in 
these areas. There was a healed incision over the right swelling, about 1 em. long. 

One tooth—a right, lateral incisor—protruded from the upper gum just posterior 
to its natural position along the ridge of the gum. There was an ulceration in the 
region of the left, upper, lateral incisor about 44 inch in diameter. The tonsils were 





slightly enlarged and injected. There was a slight beading of the ribs. The chest 
was otherwise negative. The heart sounds were normal and the lungs clear. The 
abdomen was negative. The spleen and liver were not palpable and no other masses 
were felt. A small inguinal node was felt bilaterally. The genitals and extremities 


were negative. 














Fig. 1.—Roentgenogram of the chest showing upper mediastinal shadows indicating 
enlargement of the paratracheal lymph nodes. 

An examination of the blood showed a hemoglobin content of 65 per cent 
(Tallqvist) and 3,976,000 red cells per cubic millimeter. The white cell count was 
7,800 with 44 per cent polymorphonuclear cells, which included 25 per cent non- 
segmented forms of which 6 per cent were juvenile cells. There were 47 per cent 
lymphocytes, 8 per cent monocytes, and 1 per cent eosinophiles. Numerous platelets 
were visible in the smear. 

The first impression was that of a benign adenopathy, possibly secondary to the 
severe impetigo which had involved the face, with abscess formation and slow reso- 
lution. There was no evidence of a blood dyscrasia. Iron therapy was suggested 
for the secondary anemia and roentgen ray therapy for the adenitis. In the ensuing 
three weeks four treatments were given with a resultant decrease in the size of the 
swelling on the right, but with the appearance of a massive enlargement of the 
cervical and submaxillary nodes on the left side. The spleen became palpable about 
one inch below the infracostal margin. The possibility that this might be a lympho- 
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sarcoma or some other malignancy suggested itself. Roentgenograms of the skull, 


taken beeause of the peculiar dentition, were negative. Roentgenograms of the 


chest showed a broad, mediastinal opacity at the base of the cardiac silhouette 


was more prominent on the right side where it extended 


(Fig. 1). This opacity 
In the lateral projection there was increased 


somewhat lower than on the left. 


density anterior to the heart. The trachea showed no stenosis, buckling, or dis- 
placement. The roentgenologist’s interpretation of these shadows was an enlarge- 
ment of the paratracheal lymph nodes, which might be tuberculous, leueemic, lympho- 


granulomatous, or sarcomatous. 














Patient on admission to the hospital, showing the massive enlargement of 
the glands of the neck, enlarged spleen, and liver. 
; not seen again until May 7, when she was 644 months old. She 


The baby was 
irradiation and a series of ultra-violet light 


had received another roentgen ray 
exposures. She was taking her food well and had gained two pounds in six weeks. 
sides seemed somewhat smaller and less firm. A node 
Two maxillary molars had 
appeared in atypical positions preceded by the usual ulcerations of the gus. The 
The white blood cells at this time were 7,400 


The cervical nodes on both 
in the right groin was about the size of a large olive. 


gingivitis in the mandible was healed. 
per cubic millimeter with 62 per cent polymorphonuclear cells of which 33 per cent 
were nonsegmented forms with 1 per cent juvenile cells. ‘i here were 24 per cent 
lymphocytes, 10 per cent monocytes, and 4 per cent eosinophiles, 
In view of an apparent improvement further ob- 


No abnormal ele- 


ments were seen in the smear. 


servation was desired. 


On May 28 it was noted that the lymph nodes were growing larger and hospital- 
The patient was admitted to the hospital on 


ization for further study was urged. 
May 31. At this time the nodes of the neck were massive, appearing on either side 
as a large, firm swelling extending up on to the mastoid area above and below the 
mandible downward to the submaxillary region (Fig. 2). The skin of the chest 
was covered anteriorly and posteriorly with the scattered lesions of a folliculitis. 


The heart and lungs were negative to auscultation and pereussion. The liver and 
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spleen were felt at the level of the umbilicus. Several lymph nodes were palpable 


in both inguinal regions. 

The laboratory examination of the blood showed a hemoglobin content of 7.0 gm. 
(47 per cent Sahli) and 3,100,000 red cells per cubic millimeter. The white cell 
count was 13,000 with 71 per cent polymorphonuclear cells of which 2 per cent were 
The lymphocytes were 27 per cent and the monocytes, 2 per 


nonsegmented forms, 
and a 


cent. No abnormal white cells were seen in the smear. A von Pirquet test 
Mantoux test of 0.1 mg. were negative. The urine was negative. 

Roentgen ray examination of the chest made at this time showed ‘‘marked en- 
largement of the cervical nodes on both sides of the neck and marked widening of 
the superior mediastinal shadows. In the lateral film the density is apparently both 
posterior and anterior to the trachea. The lung fields show fine mottling throughout 
The findings would indicate a generalized disease 


the parenchyma on both sides. 
Pictures of the 


which has caused hypertrophy of all the lymphatic structures.’ 


long bones showed no definite abnormalities. 

On June 1 a right inguinal node about the size of a walnut was excised for 
biopsy. The pathologie report of this examination was as follows: ‘* Diagnosis: 
Pleomorphie cell lymphosarcoma. Gross appearance: the specimen, received in 
formalin, labelled ‘inguinal node’ consists of a roughly rounded, semifirm, gray, 
fairly smooth mass of tissue, 2.2 by 2.2 by 1.6 em. On section the cut surface is 
pink-gray-yellow with a soft center. Microscopie examination reveals the normal 
architecture of the lymph node to be almost completely destroyed and replaced by 
tumor tissue composed of various cells, all of which are apparently derived from 
the lymphatic tissue, a few resembling lymphocytes while others are large, round 
or polyhedral in form, with abundant cytoplasm and small nuclei of varying 
chromatin content. The nuclei are usually eecentrically situated. Many cells con- 
taining large, centrally placed, round or oval, vesicular nuclei are seen together 
with other cells having pale-staining nuclei with definite nucleoli. Scattered through- 
out are a large number of giant cells some of which contain one large, bizarrely 
shaped nucleus while most of them contain several, medium-sized, deeply staining 
nuclei. The tumor is supported by a moderate amount of vascular connective tis- 
sue showing a few areas of necrosis and hemorrhage.’’ 

The further course of the patient was a steady and fairly rapid decline lasting 
three weeks. During the first week the temperature fluctuated between 99 and 102° 
F., rising to 104° F. in the second week and to 105° F. at the time of death. There 
was an increasing pallor and difficulty in swallowing as the swellings in the neck 
grew larger. During the second week a generalized, petechial eruption appeared on 
the chest and abdomen. During the last days the infant became dyspneic. There 
was some softening of the mass on the left side of the neck, which it was deemed 
futile to incise. The masses formed a growing collar around the neck and the pallor 
and dyspnea increased, finally ending in death, approximately four months from the 
apparent date of onset. 

An autopsy was performed and reported as follows by Dr. R. Paltauf: 

‘*The body is that of a fairly well-developed and well-nourished female infant, 
6 months of age, measuring 68 em. in height and weighing 19 pounds 5 ounces. 
There is no rigor mortis and post-mortem lividity is slight posteriorly. The skin is 
extremely pale and sallow and the back is peppered with numerous petechiae, which 
extend over the abdomen. These are purplish red in color and a few are covered 
with small scabs. The visible mucous membranes are pale. The pupils are slightly 
constricted, regular and equal. There is a tremendous bilateral enlargement of the 
cervical lymph nodes, which form a collar of firm, bulky nodules abont the neck and 
extend over the angle of the jaw. 

‘*The skull was not opened. 
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** Thorar.—On exposing the cervical lymph nodes, they are found to vary in size 
although most are large, firm, elastic and matted together. In scattered areas, how- 
ever, they have undergone degeneration, being replaced by yellowish gray, cheesy 
substance, and in still other areas they have broken down and exude thick, green- 
ish yellow, creamy pus. On section, the cut surface is gray or pale pink in color 
and has a slightly mottled appearance. In scattered areas small yellow markings 
of necrosis are noted. 





Fig. 3.—Anterior view of the cervical and thoracic viscera, showing the large 
tumor mass occupying the site of the thymus. 

Fig. 4.—Posterior view of the cervical and thoracic viscera showing extensive 
involvement of the posttracheal, bronchial, and hilar lymph nodes. 


‘*The anterior mediastinum is occupied by a large thymus tumor (Fig. 3) 
measuring 5 by 4 by 1 em. The mass superiorly extends from the sternal notch 
and laterally is bordered by the upper and middle lobes of the right lung and upper 
lobe of the left lung. It also caps the apex of the left lung. It crosses the anterior 
mediastinum transversely at the bifurcation of the aorta into the innominate and 
left common carotid arteries. It surrounds and slightly compresses the trachea, 
bronchi and great vessels (Fig. 4). The surface of the mass is slightly irregular, 
lobular, yellow-pink in color and streaked with white linear markings. It is ex- 
tremely dense, being very firm in consistency and grossly shows diffuse fibrosis. On 
section it is yellow-pink in color and peppered with tiny, miliary islands of yellow- 
ish necrotic tissue. The tumor is adherent to the rght upper lobe, the great vessels, 
trachea, and invade the left pleura, but does not infiltrate the pericardium. The 
cervical, bronchial and hilus lymph nodes are almost completely replaced by 
tumor tissue. The hilar nodes are prominent posteriorly, occur in large clusters 
and vary in size from 0.5 em. to 2 em. They are soft, yellow-pink in color 


and matted together. On section the normal structure is lost, the cut surface being 
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gray-pink, mottled and containing small yellowish areas of necrosis. The bronchial 
and tracheal nodes show a similar enlargement and gross infiltration. The trachea 
is patent throughout. 

‘«Lungs.—Both lungs are dark pink-purple in color and especially in the lower 
lobes and posteriorly. On section the upper lobe of the left lung contains scattered, 
cireular, yellow-pink areas of tumor infiltration, and this is especially marked to- 
ward the hilar region. The right lung does not show any gross metastatic tumor 
tissue. Crepitation is present throughout but diminished in the lower lobes. 

‘*Heart is of normal size and shape and shows no gross abnormalities. 

‘‘Neither pleural cavity contains any fluid, but in the left apical region the 
pleura is infiltrated by metastatic tumor tissue arising from the thymus gland. The 
pericardial sac contains about 15 ¢.c. of clear, amber-colored fluid, and there is no 
evidence of metastatic tumor tissue in the pericardium. 

** Abdomen.—The peritoneal cavity contains no excessive amount of fluid or 
exudate, and there are no adhesions present. The liver is enlarged, weighs 500 gm. 
and extends four fingerbreadths below the right costal border. The surface is 
smooth, pale pink-tan in color and slightly mottled. On section the cut surface is 
also extremely pale yellow-tan in color with indistinct markings. The gall bladder 
is of average size and shape, and the cystic and common ducts are patent. The 
lymph nodes in the region of the common ducts are also markedly enlarged and 
similar in description to those described above. The spleen weighs 100 gm. and 
measures 9 by 6.5 by 3 em. The outer surface is granular and purple-red in color, 
and is studded with small, yellow-white nodules varying from 1 to 4 mm. in diam- 
eter. On section the cut surface is also extremely granular, purplish-pink in color 
and shows similar nodules to those seen in the surface. The consistency is firm 
throughout. The right kidney weighs 50 gm. and is of average size and shape. 
The capsule strips with ease. The outer surface is extremely pale pink-yellow in 
color and the fetal lobulations are almost completely lacking. On section the cut 
surface is also smooth and pale. The cortex is of average width and the medullary 
markings are distinct. The left kidney also weighs 50 gm. and is similar in ap- 
pearance to the right. The pelves and ureters are not abnormal. The adrenals are 
of average size and shape and very pale yellow-tan in color. On section the medulla 
was found to have undergone autolysis. The pancreas shows the usual lobulations 
and is pale. The bladder shows no unusual findings. The uterus, tubes, and ovaries 
are of average size and shape. Both ovaries measure 1.5 em. in length and 1 em. 
in width. The surface is smooth, pink-yellow in color and rather hemorrhagic. On 
section the cut surface is seen to be also of similar structure. 

**Gastrointestinal Tract.—The intestines are extremely pale, and scattered over 
the serosal surface and attached to the mesentery are numerous, large, pale, pink- 


tan lymph nodes. The mesentery contains numerous similarly enlarged lymph nodes. 


MICROSCOPIC EXAMINATION 


** Thymus Tumor.—Sections of the thymus tumor reveal a picture similar to that 
seen in the lymph node biopsy (Fig. 5). It is composed of masses or cords of cells 
separated from each other by wide bands of connective tissue. The tumor cells vary 
greatly, the majority being large, round or polyhedral in shape with an abundant 
cytoplasm and medium-sized, round or elongated, deeply staining, eccentrically situ- 
ated nuclei. Others show a similar cell body, but contain small, deeply staining 
nuclei or large, round or oval, vesicular nuclei of varying chromatin content exhibit- 
ing prominent nucleoli. A number of giant cells are seen containing one or several 
irregularly shaped, deeply staining nuclei. Scattered throughout are many small 
cells containing a very scanty cytoplasm and small, deeply staining, round nuclei 
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resembling lymphocytes. These various cells are embedded in a supporting fibrillar 
stroma, whieh is poorly vascularized, and the tumor shows many areas of necrosis. 

‘*Sections of the cervical, mediastinal, and abdominal lymph nodes reveal a pic- 
ture similar to that described above, except that the bands of connective tissue are 
absent and the areas of necrosis are more extensive. No thymus tissue is found in 
any of the sections, 

‘*Sections of the spleen show the normal architecture to be completely destroyed 
and largely replaced by tumor tissue identical with that described above. 


**Lungs.—Many of the alveoli are lined with tumor cells similar to those seen 


in the primary tumor. Several areas of the lung are completely replaced by tumor 


tissue, which in some places is necrotic. The greatest tumor infiltration is around 


the larger bronchi. The pleura is thickened and markedly infiltrated with tumor cells. 


Photomicrograph of the thymus showing a low-power view of A, the fibrous 
capsule, and B, the tumor. 


‘* Heart.—The muscle fibers throughout are intact and well preserved. The blood 
vessels and interstitial tissues are normal. 

** Liver.—The hepatic lobules can be distinguished, but they are not well defined. 
The sinusoids are all dilated and filled with blood. The hepatic cords are intact. 
All through the section individual hepatic cells show fatty infiltration. This is as 
common at the periphery as at the center of the lobules. The portal spaces are 
normal. Chronic, passive congestion and fatty infiltration. 

** Kidneys.—The glomeruli are all normal. Some of the proximal tubules show 
early cloudy swelling and the remaining tubules are intact and patent. The vessels 
are normal and no hemorrhages are seen. 
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‘* Adrenals.—The cells of the cortex are well preserved and normal in appear- 
ance. The medulla is entirely absent and replaced by a small amount of hemorrhage. 

‘«Ovaries—The periphery is oceupied by many small, immature ova. In the 
center of the ovary is a maturing, Graafian follicle. Throughout several small, 
follicular eysts are seen. 

‘* Bone Marrow.—Section through the decalcified portions of bone taken from the 
spinal column and ribs shows marked congestion and very little fat tissue. The 
marrow is extremely cellular and hyperplastic but otherwise appears normal. There 
is no evidence of tumor metastases. 

‘“Summary of Autopsy Findings——Thymus: primary pleomorphous cell lympho- 
sarcoma. Lymph nodes: metastases to cervical, mediastinal and abdominal nodes. 
Lungs: metastases; lobular pneumonia. Spleen: metastases. Heart: normal. Liver: 
chronic passive congestion; fatty infiltration. Kidneys: normal. Adrenals: con- 


gestion. Pancreas: fibrosis. Ovaries: follicular cysts. Bone marrow: hyperplasia.’’ 
COMMENT 


In summarizing this case Dr. Paltauf introduced two controversial 
questions, which have arisen before in the literature: namely, the sig- 
nificance of Hassall’s corpuscles in determining whether or not a 
mediastinal tumor arises from the thymus and the confusion which may 
result from adherence to the term ‘‘thymoma.’’ In his pathologie report 
he concluded, ‘* As all the cells seem to be derived from lymphatic tis- 
sue, especially its reticulum, the tumor therefore represents a lympho- 
sarcoma, which somewhat resembles a reticulum-cell lymphosarcoma or 
Hodgkin’s sarcoma. Such tumors in the thymus have been deseribed as 
‘malignant thymomata,’ though I do not believe that this tumor 
should be so called inasmuch as nowhere is there any suggestion of 
Hassall’s corpuscles or other characteristic thymie structures, which 
could justify the term ‘thymoma.’ However, the gross appearance of 
the tumor and its characteristic position in the midline of the anterior, 
upper mediastinum, together with its large size compared with the 
mediastinal and abdominal lymph nodes involved justifies the assump- 
tion that the lymphatie tissue of the thymus is the primary site of the 
growth.”’ 

An extensive review of the available literature and the comments of 
various authorities seems to justify the conclusion that it is best to avoid 
the use of the word ‘‘thymoma.’’ Instead one should attempt to de- 
seribe mediastinal and thymie tumors by their gross and histologic, 
anatomical characteristics. Since thymie tumors may arise from any 
of the histologic elements of that organ, it seems generally agreed that 
the presence of Hassall’s corpuscles in the tumor tissue is not essential 
to identification of that new growth with the thymus. In his deserip- 
tion of the microscopic anatomy of the thymus Symmers pointed out 
very clearly that a tumor arising from the cortex of the thymus is not 
likely to have Hassall’s bodies present. 

In further support of this view Wollstein considered her case defi- 


nitely of thymie origin, though no Hassall bodies were found in the 
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tumor mass. In attempting a classification of her case this authority 
explains, ‘‘One variety of lymphosarcoma of the thymus gives the micro- 
scopic picture of granuloma malignum (Ewing), but the case here de- 
scribed differs from that group in the absence of the polyhedral type of 
proliferating thymus reticulum cell and of any attempt at the forma- 
tion of Hassall’s bodies. It represents a systemic granulomatosis of the 
Hodgkin type originating in the thymus gland, the lesion being inflam- 
matory and not neoplasmie. The mass was limited to the thymus, within 
its eapsule, and did not spread to neighboring lymph nodes, lung, or 
pericardium. The gross appearance was that of a greatly enlarged 
thymus, more firm than a hyperplastic thymus ever becomes, with ab- 
normally thick connective tissue septums, white in places, yellow and 
edematous in others, making irregular lobules in which the congested 
parenchyma was held.’’ 

Similarly, Renault’s case of a 20-month-old infant with lymphosar- 
coma of the thymie area, involving the tracheal and bronchial lymph 
nodes and the liver, was deseribed, in view of its localization, as having 
developed from the thymus, though no Hassall corpuscles could be 
found in the histologic specimens. 

Prosser Evans felt that his ease of a mediastinal tumor in a 5-year- 
old boy was a primary growth in the thymus gland itself, though the 
microscopic findings caused some doubt. They showed the tumor to 
have been composed of a diffuse, undifferentiated mass of cells resem- 
bling small lymphocytes. Thus the growth was not considered ‘‘a true 


thymoma in the strictest pathologie sense, but more correctly a malig- 


nant lymphoma.’’ In his diseussion of the pathology of thymic tumors 
the author emphasized that ‘‘Hassall’s corpuscles may or may not be 
present, but their absenee does not negative an origin in the thymus 
gland.’’ 

Thus we are reminded once again of Ewing’s warning regarding the 
difficulty of establishing sharply defined varieties of thymie lympho- 
sarcoma beeause of the polymorphism of cells, which often occurs. 
Paltauf’s classification of our ease as a ‘‘pleomorphous cell lymphosar- 
coma of the thymus’’ appears the most satisfactory one can obtain in 
the light of our present knowledge. Under these circumstances Sym- 
mers’ description of the embryologic and histologic characteristics of 
the thymus becomes a most useful basis for future classification of the 
various tumors that may arise from this organ. When a polymorphism 
of eells does tend to obstruct a final diagnosis one ean do little better 
than designate the pleomorphic nature of the growth. 


SUMMARY 


A ease of pleomorphous cell lymphosareoma of the thymus in a female 
infant, 214 months old, is presented with autopsy findings. Metastases 
were present in the lungs, the cervical, mediastinal and abdominal 
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lymph nodes and in the spleen. I have not been able to find any previ- 
ous report of a case in an infant as young as this. Bedford’s case in a 
newborn infant presented a carcinoma of the thymus. The literature 
is reviewed, and suggestions for a less confusing terminology are dis- 
cussed. 
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DERMATORRHEXIS (EHLERS-DANLOS SYNDROME) 
Cart H. Surra, M.DP 
New York, N. Y. 
HE Ehlers-Danlos syndrome, designated also as dermatorrhexis, 


has been described more often in the European literature than in the 


American. Presentation of the following case is justified for this rea- 
son and because it is one of the few in which all the features of the com- 
plete syndrome were present, namely: friability of the skin and blood 





Fig. 1 Linear scars are present over right side of forehead, eye, cheek and under 
chin. Loose and velvety skin and scanty subcutaneous fat contribute to prominence 
and wide spacing of the eyes, producing a facial resemblance in some of the cases in 
young children. 


vessels, overextensibility of the joints, overelasticity of the skin, pseudo- 
tumors, and subcutaneous nodules. In this ease also a biopsy was avail- 
able which helped to explain the anatomical basis for many of its bizarre 


manifestations. 

From the New York Hospital and the Department of Pediatrics, Cornell University 
Medical College. 

Read (in part) before the Section on Pediatrics, New York Academy of Medicine, 
New York, May 12, 1938. 
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REPORT OF CASE 
The patient, J. S., a a white boy, was first seen on March 23, 1937, when he was 


7 years and 3 months old. The child was normal at birth. The condition dated 


from the time when the child was one year of age, when it was noted that slight 
trauma, such as rubbing the skin with a towel, resulted in superficial bruises. When 
he began to walk, the flabbiness of his muscles as well as looseness of his joints 
became apparent. The peculiar friability of his skin became conspicuous at the age 
of 22 months, when an injury to his forehead resulted in a splitting open of the 


skin as if it had been incised by a sharp instrument. From that time to the pres- 


ent many such gaping wounds, usually resulting from slight falls, have occurred in 


various parts of the body, leaving linear scars which in some places were paperlike 


In no instance was bleeding prolonged, and a tonsillectomy at the 


and atrophic. 
Spontaneous bleeding 


age of two years was not accompanied by untoward results. 
such as epistaxis or oozing from mucous surfaces never oecurred. The patient some- 
times complained of stiffness and cramps of the calves of the legs. 





Fig. 2.—Loose and hyperelastic skin, stretched beyond normal limits, returns to 


normal position on release. 


The family history revealed no bleeding tendencies nor was the condition pres- 


ent in other members of the family. 
Physical Examination.—The boy was of normal height and nutrition. The face 
The latter appeared unduly 


was broad and the eyes were widely set apart (Fig. 1). 
The optie dises and 


prominent because of the lack of surrounding subcutaneous fat. 
The heart and lungs were normal. There was 


retinal blood vessels were normal. 
The skin was extremely 


no adenopathy, and the liver and spleen were not enlarged. 
velvety and puttylike, and could be stretched to an abnormal degree with spon- 


taneous resumption of its usual position upon release. Looseness of the skin was 
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most marked over the upper and lower extremities (Fig. 2). Scattered over the 


body, particularly over the bony prominences, were ecchymotic areas in various 


stages of pigmentary discoloration. Pressure upon the skin in testing its elasticity 
resulted in eechymoses. Nine linear scars, 1 to 6 em. long, were present over the 
eyes, forehead, and under the chin, over the right cheek, and the legs. The largest 
of these sears over the left knee cap (Fig. 3) resulted from two separate injuries to 
the skin, and presented a depressed, atrophic, and papyraceous appearance. The 
skin of the entire body became rapidly mottled on exposure to room temperature. 
sehind each heel, over the end of the tendon of Achilles but not connected with it, 
the skin was redundant and thrown up into the pigmented, wrinkled, raisinlike 
swellings, 2 by 2.5 em. in size (Fig. 4). These swellings, or so-called molluscoid 





Fig. 3.—Shows atrophic linear scars over left knee, mottling and pigmentation of skin, 
and flat feet. 
tumors, had formed slowly by evagination of loose folds of skin with subsequent 
hemorrhage in the recesses. Over the right elbow there were pigmentary deposits 
which remained constant over a year of observation, resulting from a large hematoma. 
The muscles were flabby and hypotonic, and subeutaneous tissue was scanty. A mod- 
erate degree of general subluxation of all the joints was present, but articular laxity 
was most pronounced in the fingers and toes, and particularly in the interphalangeal 








Fig. 4.—Pigmented, raisinlike pseudotumors of loose connective tissue over the back 
of the heels. 





2 


Fig. 5.—Hyperlaxity of the joints is especially prominent in the fingers. 
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joints where unusual degrees of hyperextension could be elicited (Fig. 5). Both feet 
were flat, and the ankles were extremely weak so that the gait was waddling. The 
fingernails, the growth, distribution and texture of hair, and the teeth were all 
normal. The only exception was in the mandibular incisors which had two longi- 
tudinal ridges. Small hard, shotty, freely movable nodules, the largest the size of a 


pea, were present in the subcutaneous tissue of the arms and forearms, over the 


anterior aspect of both legs and thighs, and over the back and front of the chest, 


especially the sternum. These could be visualized by stretching the skin, and could be 


moved without producing pain. 

Because amyotonia congenita was suspected at first, various tests were made. The 
nerve and muscle reaction to galvanic current was normal, and electrical reaction of 
degeneration was not obtained. Careful neurological examination revealed no devia- 
tion from the normal as applied to reflexes, sensation, or motor control. The patient 
was able to climb in and out of bed readily, and muscular weakness could not be 
detected in any performance tests. The biopsy revealed no histologic evidence of 
muscle changes. 

Laboratory Examination—The hemoglobin was 14.5 gm.; the red blood cells 
1,560,000; the white blood cells 13,000, of which 25 per cent were mature and 4 per 
cent immature polymorphonuclear cells, 69 per cent lymphocytes, 2 per cent mono- 
cytes. The blood cells were normal in appearance. The platelets numbered 204,000. 
The Kline, Schick, and Mantoux tests were negative. The blood sugar was 68 mg.; 
‘aleium, 10.6 mg.; phosphorus, 4.6 mg.; cholesterol, 275 mg.; and serum phosphatase, 
5.6 (Bodansky units). The bleeding time was 2 minutes, 10 seconds; and the clotting 
time, using the test tube, was 2 minutes, 15 seconds. The pre-formed creatinine ex- 
creted in the urine in twenty-four hours was 250 mg. and the creatine, 71 mg., both 
normal values for this age period. The basal metabolic rate averaged +10 per cent 
Bierring Repeated tourniquet tests were negative. The blood pressure was 112/82. 

X-ray films of the skull, chest, hands, and wrists showed no abnormalities. In the 
soft tissues minute calcified areas were noted. 

Biopsy.—A biopsy specimen taken from the back of the right calf in its mesial 
surface was examined by Dr. N. C. Foot, who reported as follows: 

‘*Seetions from this skin, stained with an elastic technique, show heavy bundle 
of elastic tissue in the corium. These are much in excess of those stained in a normal 
control, and at the same time the fibers are much thicker and appear to be much 
longer and not as broken up as those of the normal corium. Fine networks extend 
up into the rete cones and run parallel with the base of the epidermis, sending off 
branches along the nutrient arteries of the rete cones. The epidermis is apparently 
thrown inte wrinkles by the contraction of this heavy elastic framework in the 
underlying corium. The framework extends down below the level of the sweat glands, 
where it often appears to be coiled and whorled as though bits had been detached 
from their anchorage in the subcutaneous tissue and had curled up much as would 
an elastic band. There is a marked diminution in the amount of collagen in tlie 
corium, much of it having apparently been replaced by elastic tissue. 

‘Checking this over on a bit of normal control, one finds little puckering of the 
epidermis and instead of the dense mass of elastic tissue a few fibers scattered here 
and there, forming a loose network along the collagen fiber bundles. This network is 
often very delicate and its meshes are very distinct, in contradistinction to the heavy, 
rodlike fibers seen in the pathologie specimen. The chief elastic tissue increase in the 
pathologic specimen is found in the deeper layers of the corium, and is accompanied 
by degeneration of the collagen fibers which show a lack of transparency and a 
granular appearance. 

‘*A specimen of muscle from this case is not remarkable, and shows no irregu- 
larity in the size of the muscle fibers such as would be seen in amyotonia. The fatty 
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tissue is likewise devoid of abnormalities, except for a firm nodule which proves to 
be an encapsulated local degenerative area in the fat, possibly fat necrosis. The hair 
follicles are very sparsely distributed but well developed. The sweat glands are also 
rather infrequent’’ (Figs. 6 and 7). 

As observed in the illustrations, the epidermis is abnormally thin, the cellular 
content of the Malpighian layer being reduced to one-half, or less, than that of the 
normal, The subeutaneous nodule in the gross possessed a thick white capsule, but 
this was not calcified. The sections did not reveal the tortuosity of the blood vessels 


and thickening of their walls sometimes mentioned in other reports. 











Fig. 6.—Low power photomicrograph of skin showing abnormally thin and wavy 
epidermis, and overgrowth of elastic fibers in the corium. ( X75.) 

In summary, the pathologic features consisted of thin epidermis, an overgrowth of 
elastic fibers in the corium with a diminution in the amount of collagen, a marked 
diminution of the subeutaneous or supporting tissue, and a nodule consisting of 
necrotic fat. 

COMMENT 


The original descriptions of the syndrome are attributed to Ehlers, 
Cohn,’ and Danlos.* The recent surveys of this condition by Ronchese* 
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and Weber® make a further review of the literature unnecessary. The 
number of complete cases, including those reported since these reviews 
were published,® * * % * "+7? is still under 50. It may be stated, how- 
ever, that all instances of this syndrome have probably not been included 
beeause of earlier designations which referred only to the unusual loose- 
ness of the skin and joints. The present report constitutes the fifth in 
the American literature, and is preceded by those of Tobias,’* Ronchese,* 
Brown and Stock,® and Rambar."! 
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Fig. 7.—High power photomicrograph of skin (X260). Note that the Malpighian 
layer of the epidermis is reduced in cellular content. The dense reticulum of coarse 
elastic elements in the corium and the diminution of collagen fibers are important 
factors in the production of the gaping incised wounds characteristic of the syndrome. 

Dermatorrhexis has been related by various authors to epidermolysis 
bullosa, to cutis laxa, to eutis hyperelastica, and to neurofibromatosis of 
von Recklinghausen’s disease. Despite superficial resemblances, how- 
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ever, in none of these does the fundamental feature of dermatorrhexis 


or rupture of the skin occur. 

Incomplete cases of this syndrome have been reported in more than 
one member of a family, but the features in these cases have been con- 
fined to hyperelastiec skin and joints. It should be pointed out that some 
of the case reports showing photographs of young children reveal a 
striking similarity in facial appearance (Fig. 1). This is due, as already 
suggested, to the prominent and widely spaced eyes and lack of sub- 
cutaneous tissue over the face, most noticeable in the cheeks. 

Ronchese* and Weber® regard the syndrome as a constitutional and 
congenital dysplasia of the mesenchyme. None of the other ectodermal 
derivatives, such as the hair, teeth, or nails, show any obvious abnor- 
malities excepting the epidermis. Metabolic and hematologic studies in 
this case as in the others have been entirely normal and have thrown no 
light on the pathogenesis of the condition. 

Where reported, the biopsies show the following features in common: 
atrophy of the epidermis, rarefaction and thinning of the collagenous 
fibers with overgrowth of the elastic tissue in the corium, and marked 
diminution of subeutaneous fat. By analogy it has been assumed’ that 
hypertrophy of the elastic fibers in the capsule and ligaments may be 
responsible for the hyperlaxity and hyperextensibility of the joints. 

The peculiar vulnerability of the skin depends, therefore, upon the 
pathologie histology observed in the biopsy specimen. A blow to ex- 
posed areas, such as the bony prominences where the subcutaneous tis- 
sue is scanty, readily causes rupture of the thin epidermis. The gaping 
wound is then produced by the contraction of the hypertrophied elastic 
fibers which throw the skin into folds and separate the edges of the 
wound as if they had been forcibly pulled apart. This phenomenon is 
accelerated by the decrease in collagen fibers which normally function 
to increase its tensile strength and to resist stretching of the skin. 

The pathogenesis of the papery atrophic sears over these wounds may 
be explained as follows: In the normal healing of an incised wound the 
process consists of the proliferation of fibroblasts with a subsequent 
laying down of collagen so that the sear is eventually composed of 
bundles of collagen fibers. The diminution and degeneration of col- 
lagen fibers noted in the biopsies in this syndrome foreshadow the pro- 
duction of abnormal sears in the event of injury. It is fair to assume 
that fibroblastic proliferation would be either decreased or disturbed 
and that these altered qualities would be manifested when collagen is 
formed. Together with the endothelial and epithelial growth which 
also participates in the reparative process, the final result leads to the 
characteristic papyraceous appearance of the scars. 

The bony prominences, especially over the elbows, knees, and heels, 
are the sites of the peculiar pseudotumors characteristic of the syndrome. 
When the skin is ruptured, simultaneous injury to the blood vessels also 
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occurs. Should the skin remain intact, hemorrhage nevertheless takes 


place into the contiguous loose tissue spaces. The wrinkled folds of 


skin which were observed over the end of the tendo Achilles in the pres- 
ent case preceded their infiltration with blood. It is probable that these 
folds were produced by irritation from shoes upon tissues which had 
already lost their support because of the laxity of the ligamentous struc- 
tures about the foot. Blood entered the pocket of skin thus formed, 
periodically, and was then resorbed, producing in this manner the 
raisinlike, molluseoid, violaceous pseudotumors as they are variously 
termed. In the ease described by Bolam,'’ two of the tumors had been 
removed and reported to have been cavernous angiomas. 

Weber and Aitken’ have recently drawn attention to the fact that 
the subeutaneous nodules or spherules are not true lipomas, but repre- 
sent a departure from the normal growth of fat, namely, a budlike de- 
velopment of freely movable lobules from the subcutaneous fat. The 
resulting disturbance in vascular supply may constitute a predisposing 
factor to the necrosis of fat and its calcification. In the present ease, 
injury to the left buttock resulted in an extensive hematoma. Three 
weeks later small nodules could be felt subeutaneously similar to those 
in other locations, and three months later they were still present. It is 
possible that mechanical rupture of fatty tissue constitutes another 
etiologic factor in formation of nodules and that the subsequent changes 
are facilitated by the attendant disturbance in the blood supply. 


TREATMENT 


Realizing the futility of altering the fundamental abnormalities of 
this condition, therapy consisted only in the attempt to increase the 
deposition of fat in the subeutaneous layer to act as a possible buffer 
against trauma. Supportive measures were, therefore, instituted, in- 
cluding a high ealorie diet, an abundance of vitamins in the form of 
percomorph liver oil, viosterol, brewer’s yeast, crystalline vitamin (C, as 
well as iron, various preparations of liver and small amounts of glvco- 
coll. The choice and dosage of these substances were entirely empirical. 
Within a period of 16 months, the patient had gained 19 pounds, had 
grown 3 inches in height, and despite greater latitude in physical ae- 
tivities skin injuries have for the first time been reduced to a minimum. 
Despite this noteworthy clinical improvement, no changes have been 
effected in the other cardinal features of the condition. Orthopedic 
treatment was directed towards adequate support of the feet, but this 
has been only partially suecessful. 


SUMMARY 


A ease of dermatorrhexis or rupture of the skin is reported in a boy 
aged 7144 years. This case possessed all the features of the complete 
syndrome: hyperelasticity of the skin, looseness or hyperlaxity of the 
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joints, dermatorrhexis or pronounced fragility of the skin and its blood 


vessels, the presence in certain locations of raisinlike molluscoid swell- 
ings, and finally, freely movable subeutaneous nodules. The impor- 
tant findings of the biopsy consisted of the thin epidermis, and the re- 
placement of collagen in the corium by dense elastic tissue. While non- 
specific in nature, supportive treatment has thus far been effective in 
redueing the number of skin injuries. 
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THE ROLE OF HEREDITY IN STUTTERING 
SEVERINA E. NELSON 
Urpana, ILL. 


[* THE literature pertaining to stuttering, there occurs occasionally 
some new study on the increasingly significant factor of the under- 
lying physiology which accompanies dysphemia. West,! in 1929, gave 
impetus to further research on the mechanism characteristic of the 
‘stuttering type’’ when he published the results of a neurological 
study of stutterers. His conclusions showed that the diadochocinetic 
movements of the normal males were faster than those of the normal 
females; those of the normal males were faster than those of the 
stuttering males; those of the normal females were faster than those 
‘of the stuttering females. 

The recently published data by Palmer and Gillett? indicate signifi- 
cant differences in the cardiac rhythm of stutterers. The authors con- 
clude that a differing mechanism for control of the heart rate is respon- 
sible for or related to the difference in the incidence of stuttering in 
the two sexes; that the ‘‘presence of the male sex and the stuttering 
causes a greater increase in irregularity of pulse rate than does the 
presence of the female sex and stuttering’’; that ‘‘neither increased 
heart rate, nor increased irregularity of heart beat are necessarily the 
direct causes of stuttering but are part of a direct by-effect of a sex- 
linked mechanism causing stuttering.’’ 

From a study of factors which seem potentially important in the 
transmission of dysphemia from parent to child, further evidence in 
this research suggests that the underlying mechanism is a significant 
factor in precipitating stuttering. An attempt has been made to dis- 
cover tendencies which would suggest either social or biologic inherit- 
ance among stutterers. 

Two hundred four stuttering propositi were matched in age and 
sex with 204 nonstuttering propositi. Those belonging to the stutter- 
ing group were selected only because they-stuttered; those belonging 
to the control group were selected because they spoke normally and 
had no history of stuttering. Of these 204 stutterers, there were 163 
males and 41 females, ranging from the age of 4 to 30 years. Data 
sheets were filled out at the home of each stutterer and each control. 
Added information was secured from grandparents, aunts, uncles, and 
friends. Although interest centered primarily in the propositi and 
their sibs, information was secured also about stuttering parents and 
their sibs, and stuttering grandparents and their sibs. 

From this study of heritable tendencies, two of the most significant 
considerations are those showing certain distinguishable characteris- 
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tics between those stuttering propositi belonging to apparent stuttering 
strains and those stuttering propositi belonging to apparent non- 
stuttering strains. Those considerations concern the age of the stut- 
terer at the onset of stuttering coincident with the onset of speech, 
and also the relationship of diseases and other precipitating factors 
associated with the onset of stuttering. 

There are certain general principles about speech and dysphemia 
which must be understood before these data are given. Speech is 
accepted generally as an acquired tool, as a learned acquisition. Since 
that is true, the question arises as to whether the child learns to stutter 
from those about him. But it must be recalled that the clonic and 
tonic spasms are the outward manifestations of a stutterer; they are 
the indicators of an inner dysphemic condition. West writes, ‘‘The 
sufferer from dysphemia stutters. His speech is blocked; but this 
blocking is not the entire picture of dysphemia any more than the 
bowing of the child’s legs is the entire picture of rachitis. Dysphemia 
is the condition; stuttering is the manifestation of that condition. 
Stuttering we can describe exactly; dysphemia is as yet shrouded in 
mystery. Stuttering is a phenomenon; dysphemia is the inner condi- 
tion.’* It must also be recalled that the stuttering spasm is not a 
fixed one and will differ with every stutterer. If the stutterer learns 
his spasms from another stutterer, one would expect identical or at 
least similar spasms. 

It has been thought at times that stuttering showed the greatest 
ineidenee between the ages of four and six, that is, with the beginning 
of school life and outside contacts. But the home tells its story in this 
study, and that story points to the fact that the onset of stuttering 
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DISTRIBUTION OF AGE OF ONSET IN STUTTERING MALES AND FEMALES 
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occurs in the greatest number of cases, coincident with the onset of 
speech at the ages of one and two, and sometimes, at the age of de- 
layed speech, three, four, and five. Table I gives the general distribu- 
tion showing the age of onset of stuttering in the 204 stuttering 
propositi. 

Table 11 shows the age distribution at the onset of stuttering coin- 
cident with the onset of speech among all stuttering propositi. These 
data reveal that 83 stutterers out of 204 stutterers, or 40.6 per cent 
of the total stuttering propositi, began to stutter when they began 
to speak; that in 77 per cent of those 83 stutterers, onset of stuttering 
occurred at the onset of speech at the age of two. It is interesting 
that the next highest percentage pertaining to the age of onset of 
stuttering belongs to that period called the ‘‘school age,’’ between 
the ages of five and six. But this group belonging to the ‘‘school 
age’’ period includes only 13.8 per cent of the stuttering propositi 
as compared with 40.6 per cent belonging to the group who began to 


stutter when they began to speak. 


TABLE II 


Ace DISTRIBUTION OF ONSET OF STUTTERING COINCIDENT WITH ONSET OF SPEECII 


AGE NUMBER 
1 11 
» 


64 
5 
” 
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The relationship of these tendencies to possible learned habits is 
worthy of attention. Whether or not the incidence of stuttering oc- 
curring coincident with the incidence of speech is due to learned 
habits of speech or whether stuttering occurs along with the learning 
of speech because there is a heritable tendency for a dysphemie con- 
dition is perhaps not easily discernible. Because some one may im- 
mediately bring up the theory that a child can learn to stutter as 
easily at that period as at any other period, the relationship of the 
onset of speech to the onset of stuttering within the stuttering and 
nonstuttering strains of the stuttering group was investigated. 

An ‘‘apparent stuttering strain’’ indicates that stuttering occurs in 
two or three generations, either in the stuttering group or the non- 
stuttering group. Table III shows the result of tabulations made from 
pedigrees of 204 stuttering propositi and of 204 nonstuttering propositi. 
The difference between the terms ‘‘stuttering strain’’ and ‘‘stuttering 
group’’ is obvious if this table is studied. ‘‘Apparent stuttering 
strains’’ are found in 108 pedigrees, in 104 of which the propositus 
stutters, and in four of which the propositus does not stutter, but in 
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all of which there is stuttering in the ancestry; on the other hand, 
the ‘‘stuttering group’’ includes 204 stuttering propositi who may or 
may not belong to pedigrees that show stuttering in the parental and 
grandparental generations. 
TABLE IIT 
APPARENT STUTTERING STRAINS IN STUTTERING AND CONTROL GROUPS 
| STUTTERING STRAINS NONSTUTTERING STRAINS 

Stuttering group of 204 104 100 

Control group of 204 4 200 


In other words, the group of 204 stutterers includes 104 stuttering 
propositi whose pedigrees show apparent stuttering strains which may 
be traced through two or three generations as compared with four 
apparent stuttering strains found in the control group of 204 non- 
stuttering propositi. Table III also reveals that within the stuttering 
group there are 104 pedigrees showing apparent stuttering strains and 
100 pedigrees showing no apparent stuttering strains. These two 
vroups—the stuttering propositi belonging to pedigrees with apparent 
stuttering strains and the stuttering propositi belonging to pedigrees 
with no apparent stuttering strains—offer comparisons, as shown in 


the following tables, which seem significant. 


TABLE IV 


RELATIONSHIP OF ONSET OF SPEECH WITH ONSET OF STUTTERING IN STUTTERING 
STRAINS AND NONSTUTTERING STRAINS OF THE STUTTERING GROUP 


STUTTERING STRAINS | NONSTUTTERING STRAINS  DIFFER- 
N ae N ENCE 
7 =| SE N Tt =| SE ssi 
Total N E, N I Total N E, | BETWEEN 
B 
Onset of 5 ET 2% 0.25 0.04 A&B 
stutter: 0.307 +0.06 


N P 


ing coinci- 
dent with 
onset of 
speech 


Onset of aT; ‘ i 7 | C&D 
stutter- 0.29 + 0.06 
ing after 
onset of 
speech 


“Total 104 | 1.000 os 100 1.00 


Table 1V shows the relationship of the onset of speech coincident 
with the onset of stuttering in the stuttering and nonstuttering strains 
within the stuttering group. The number of cases in which the onset 
of speech occurs coincident with the onset of stuttering is significantly 
greater in the 104 stuttering propositi who have pedigrees with stut- 
tering in the ancestry than in the 100 stuttering propositi who have 
pedigrees with no stuttering in the ancestry. Of the stuttering pro- 
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positi, who show stuttering in the ancestry, 55.7 per cent began to 
stutter at the onset of speech as compared with 25 per cent of the 
stuttering propositi, who show no stuttering in the ancestry, as seen 
in the comparison between A and B. The critical ratio of the differ- 
ence is 5, which is indicative of virtual certainty.* 

Similarly, in the comparison between C and D, Table IV, there is a 
noticeable difference which shows that 75 per cent of the stuttering 
propositi belonging to pedigrees with nonstuttering strains began to 
stutter after the onset of speech while only 44 per cent of the stutter- 
ing propositi belonging to pedigrees with stuttering strains began to 
stutter after the onset of speech. The critical ratio of the difference 
is almost 5. 

Added to these interesting differences is the critical difference shown 
in the comparison between B and D, Table IV. Only 25 per cent of 
the stuttering propositi belonging to nonstuttering strains stuttered 
at the onset of speech as compared with 75 per cent in the same group 
who stuttered after the onset of speech. The critical ratio of the 
difference is shown as 10, while the critical ratio shown in comparison 
A and C is 2, which is not significant. But the critical difference of 
10, found in comparison between B and D, must be accepted as sig- 
nificant. That learned stuttering habits play an important part in 
the imitation of stuttering on the part of one who comes from a non- 
stuttering strain is doubtful. It was found in the study of personal 
contacts of stutterers with other stuttererst that 71 per cent of the 
stutterers belonging to nonstuttering strains had no association with 
other stutterers at the onset of stuttering, while 29 per cent had close 


association through stuttering playmates. It might be possible that 


*Explanation of statistical method used in this study. 
The formulas used in this study were taken from Garrett’s Statistics in Psychology 
and Education. The formula for the standard error of the percentage is: 
SE a p = the percentage of times the given event occurs. 
Sip — @esi- pp 
N N = the number of cases 
The formula for the standard error of the difference between two percentages is: 


SEpi_p: y™. + SE. 
D 


The formula for the critical ratio of the difference is: ——— 
SEp 


If the critical ratio is found to be greater than 3, it is regarded as indicative 
of a significant difference, or “virtual certainty.” 

The following are the last nine values from Garrett’s table of critical ratios, 
showing the chances of there being a significant difference for various critical ratios. 


C.R. Chances in 100 
2.20 99 
2.30 9$ 
2.40 9$ s 
2.50 ( 
2.60 99 ¢ 
2.70 (s 
( 
( 


~ 


~-_ 
J) 
© 0 90 
i) 
—~ 


oh 
coeuTese 


2.80 9 ) 
2.90 $ 
3.00 (99.9) 
Garrett, H. E.: Statistics in Psychology and Education, pp. 226-228, London, 1937, 
Longmans, Green & Co. 
fThis article is to be published in Human Biology. 
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TABLE V 
COMPARISON OF NUMBER OF DISEASES AND OTHER FAcTORS ASSOCIATED WITH ONSET 
or STUTTERING IN STUTTERING STRAINS AND NONSTUTTERING STRAINS WITHIN THE 
STUTTERING GROUP 





1, Specific infectious diseases 
Whooping cough 
Measles 
Scarlet fever 
Pneumonia 
Influenza 
Mumps 
Chicken pox 
Meningitis 
Diphtheria 
Erysipelas 
Poliomyelitis 
Small pox 


Total 


2. Diseases of the nervous system 
Encephalitis 
Cerebral hemorrhage 
Chorea, Sydenham’s 
Convulsions 
Nervous breakdowns and noticeable nervous 
dispositions 


Total 


3. Injuries 
Amputation, traumatic 
Fracture of bone 
Cerebral contusion 
Light abrasions (by car) 
Severe burn 


Total 
. Operations 
Tonsillectomy 
Rupture 
Mastoid 
Total 
5. Psychogenic factors 
Frights, fears, neuroses 
Total 
6. Diseases of eye and ear 


Eye—conjunctivitis 
Ear—mastoiditis 


Total 


7. Diseases peculiar to childhood 
Rickets, lack of calcium 
Malnutrition 


Total oa 
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TABLE V—CONT’D 


3. Diseases of blood 


Anemia, secondary 
Blood infections 


Total 


9. Diseases of endocrine glands 


Hyperthyroidism 
Total 
. Congenital malformations 
High palate 
Tongue-tie 
Total 


Diseases of bronchi and trachea 


Bronchitis, acute 


Total 


Diseases of mouth, pharynx ) 


Tonsillitis 
Total 


Diseases of intestines 


Indigestion—intestinal 
Total 
Diseases of kidney 
Kidney 
Total 


Diseases due to animal parasites 


Malaria 


Allergy 
Asthma 
Total 


Miscellaneous factors 


Attendance at school 
Imitation 
Articulatory cases 
Parents—deaf-mutes 
Shift in handedness 
Total 19 26 45 
Grand total 63 157 220 


*S.S. refers to pedigrees showing an “apparent stuttering strain.” 
'N.S.S. refers to pedigrees showing no “apparent stuttering strain,” even though 
the propositus stutters. Berry's classification of diseases was used in this study: 
A Study of the Medical History of Stuttering Children, University of Wisconsin, 1937. 
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those who stutter in the nonstuttering strains are potential stutterers 
who may have inherited a predisposition to a dysphemic condition. 
This conjecture might be further justified by a study of the data shown 
in Table V, which is concerned with the incidence of stuttering in its 
relationship to the incidence of diseases and other precipitating factors. 

The figures in Table V show a constant ratio in favor of the greater 
incidence of diseases and other precipitating factors among stuttering 
propositi belonging to pedigrees with apparent nonstuttering strains 
rather than among stuttering propositi belonging to pedigrees with 
apparent stuttering strains. These differentials are interesting: spe- 
cific infectious diseases, 45 to 24; diseases of the nervous system, 27 
to 10; injuries, 13 to 1; operations, 10 to 3; psychogenic factors, 12 to 
3; diseases of the eve and ear, 5 to 0; diseases of the blood, 4 to 0; 
(liseases of the endocrine glands, 3 to 0. It is quite obvious that con- 
tributory factors are discovered more often in pedigrees with apparent 
nonstuttering strains than in those pedigrees showing apparent stut- 
tering strains. To summarize, the contributory factors total 63 in the 
104 stuttering propositi belonging to pedigrees with apparent stutter- 
ing strains and 157 in the 100 stuttering propositi belonging to pedi- 
grees with no apparent stuttering strains. This fact would suggest 
that the precipitating factors must ke more numerous in order to 
precipitate stuttering in those propositi whose ancestry shows no 
stuttering. 

Coincident with this observation are the data which indicate that 
only six parents out of 204 were of the belief that imitation was a 
strong causative factor. The interesting notation about these six cases 
is that not one of the parents felt that the stutterer had imitated an- 
other stutterer in the family but rather had imitated a playmate. Here 
are the data on the six cases as revealed by the data sheets: 

CasE 34.—Patient played with boy who stuttered; no diseases at onset of stut- 
tering. Father’s brother and paternal grandfather stuttered, but propositus had 
no contact with them. 

CAsE 45.—Scarlet fever at onset of stuttering; also played with stuttering boy 
across the alley. No stuttering in the family. 

CASE 67.—No illness at the onset of stuttering. Propositus played with girl 
who stuttered. No stuttering in the family. 

CASE 137.—Easily excited and extremely nervous; also played with boy who 
stuttered. No stuttering in pedigree. 

CASE 168.—Proposita played with another girl who stuttered; mother stuttered 
when she was very young; maternal grandfather stuttered when he was very young. 

CaSE 197.—Proposita played with boy who stuttered. No illness at onset of 
stuttering; mother stuttered when she was in grade school. 


A convincing touch is added to the information supplied by Table 
VI which treats of the occurrence of diseases and other precipitating 
factors coincident with the onset of speech and stuttering in the stut- 
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tering and nonstuttering strains within the stuttering group. Com- 
parison between E and F indicates that 75 per cent of the stutterers 
in the apparent nonstuttering strains show a history of diseases and 
other precipitating factors which occur coincident with the incidence 
of stuttering after the onset of speech; but only 44 per cent of the 
stutterers in the apparent stuttering strains show a history of diseases 
and other precipitating factors which occur coincident with the inei- 
dence of stuttering after the onset of speech. The critical ratio of the 


difference as shown between E and F is 6. 


TaBLe VI 


OcCURENCE OF DISEASES AND OTHER PRECIPITATING Factors COINCIDENT WITH THE 
ONSET Or SPEECH AND STUTTERING IN THE STUTTERING AND NONSTUTTERING 
STRAINS OF THE STUTTERING GROUP 
~ NONSTUTTERING _ 
STRAINS 





STUTTERING STRAINS | | 
| DIFFERENCE 














N N BETWEEN 
N |P=s --/SE, | N | + en <a. 
Total N Total N 

No diseases or other A | ae BD al ipeeteniats 
factors coincident |” 34 0.326 0.04; 12| 0.12 |0.03| A & B 
with onset of speech 0.20 + 0.05 
and stuttering 

Diseases and other fac- Cc D _ wes 
tors coincident with 24 0.231 0.04 | 13;  +#&0.13 0.03 C & D 
onset of speech and | | 0.10 + 0.05 
stuttering | tas 

Diseases and other fac- | E Ee et 2 me = ae 
tors coincident with | 46 0.443 0.04 | 7D 0.75 1004] EF & F 
onset of stuttering 0.31 + 0.06 
after onset of speech ia 
Totals ‘ | 104 1.000 “| 100 1.00 _ 


A significant difference is also indicated in the comparison between 
A and B in Table VI: 32.6 per cent of the stutterers belonging to the 
stuttering strains show a record of no diseases or precipitating factors 
coincident with the onset of speech and stuttering; while 12 per cent 
of the stutterers belonging to the nonstuttering strains show a record 
of no diseases or other precipitating factors coincident with the onset 
of speech and stuttering. The critical ratio of the difference between 
A and B is 4. 

Comparison between ( and D in this same table reveals a critical 
ratio of 2, which cannot be considered a significant difference. 


Another observation which is pertinent is that the manner and char- 
acter of the accidents, frights, and diseases are more violent and more 
severe as well as more numerous in the precipitation of stuttering 
among those stutterers who belong to pedigrees showing no stuttering 
in the ancestry than among those stutterers who belong to pedigrees 
showing stuttering in the ancestry. There is evident a greater severity 
of diseases and precipitating factors involved in the incidence of stut- 
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tering occurring after the onset of speech in the apparent nonstutter- 
ing strains than in the apparent stuttering strains. The following list 
shows the variety and seriousness of the contributory causes found 


among stutterers of the nonstuttering strains: 


en 


15. 
16. 
17. 
18. 
19, 


20. 
21. 


. Frightened by large dog. 


99 


99 


24. 


25. 


26. 


of. 
28 


29. 


30. 


- Hole burnt in tongue; St. Vitus’ dance; sunstroke. 
. Aecident in automobile, cut across the eye. 
. Deathly afraid of stepfather who beat him severely. 


Fractured skull; hit by automobile on way to school. 


. Severe bronchial trouble; saw his father burnt to death in explosion. 
i}. Very ill with whooping cough at six. 
. Septic infection, whooping cough, scarlet fever; stuttering became worse with 


each disease. 


. Eye removed. 

. Searlet fever, extremely ill. 
10. 
11. 
12. 
3. Severe articulatory case, easily excited, teased by playmates; becomes hysterical. 


14. 


Severe articulatory case, could not be understood. 
Hyperthyroid—very excitable. 
Accident in car, arm broken, badly frightened. 


Stomach and intestinal trouble, many complications, ear abscess, whooping 
cough, measles. 

Infantile paralysis, then whooping cough, and measles. 

Badly frightened by mad dog. 

Tonsillectomy. 

Serum injections for boils; tonsillectomy. 

Pneumonia, four times; convulsions, sometimes eight a day up to age of two 
years. Whooping cough with accompanying convulsions. 

Playing with boy across the alley, after illness of scarlet fever. 


Not strong, susceptible to severe colds. 


Whooping cough, many bad colds, ruptured, operation at five. This stutterer 
had a sister who had diphtheria and scarlet fever, was taken to an isolation 
hospital, had to learn to talk and walk again; then stuttered. None of the other 
five girls stuttered. 

Badly frightened by accident in home. 

Started just before he went to school; became worse in first grade due to 
handedness. 

Whipped often by mother without cause; became very nervous. , 

Serious accident, when he fell great distance. 

Stuttered when he started to school, hit by car, skull fractured, stuttering be- 
same worse with each incident. 

Accident which broke his collar bone. 

Pneumonia at two years, measies at three; whooping cough and school at 


five; stuttering got worse each time. 


. Very sensitive and frail; ran away from school the first day, came home very 


frightened. 


32. Nervous child, fidgety; trouble with teacher in first grade due to handedness. 
33. Weighed 5 pounds at birth, difficult birth, spasms and convulsions lasting 


two weeks; has always been sickly and nervous. 


. Always well until he started to stutter, then whooping cough, measles, scarlet 


fever. 


. Seriously ill with scarlet fever. 
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Hit on head with hammer. 

Whooping cough and asthma, 

In bed three months with infection of lymphatic glands; then frightened by 
dog, amnesia spells, highly strung disposition. 

Become’ easily excited, extremely nervous. 

Measles, mumps, whooping cough. 

Caused by fright—truck almost ran over her. 

Pneumonia, three times; at 2, 5, 7; began to stutter at 7 years. 

Whooping cough, complications, chorea, extremely nervous. 

Punished by being put in dark closet; developed many fears. 

Started to school. 

Extremely frightened at tonsillectomy; started to kindergarten; random move- 
ments noticeable. 

Shaking and scoldings by teacher; developed nervous spells. 

Fright at tonsillectomy; ran out of operating room, down the hall, screaming. 
Whooping cough, very bad cold, resulted in mastoid and sinus trouble. 

Cyst on thyroid gland removed; gland was injured, child did not grow. Spe- 
cialist diagnosed case as thyroid deficiency. Patient was given thyroxin, began 
to grow and to talk; stuttered at five years. 

Fright due to shooting near home. 

Like his father, nervous and excitable. 

Has always been sickly and frail. 

Double pneumonia, habitual colds, whooping cough. 

Vernal conjunctivitis. 

Bronchial pneumonia at 5 years; cough lasted three years. 

Measles and malaria. 

Whooping cough at 4; never played with children until 4 years old; became 
very nervous. 

Mother frightened him by threatening to tie up his hand when he started to 
school. 

Saw his sister run over at six; was so frightened and nervous that he crawled 
for a number of days instead of walking. Began to stutter. 

Whooping cough, measles, chicken pox, high temperature; in bed 14 weeks. 
Whipped often by father; very nervous. 

Talks too fast, moves too fast, never is quiet; shift in handedness. 

Started to school, had head injury, teeth knocked out. 

Fractured nose at 7 years, erysipelas; very ill for ten days, not expected to 
live. 

Malnutrition. 

Influenza. 

Anemia. 

Bad colds from birth, fainting spells, badly frightened by fire that destroyed 
home. 

Difficult birth; bronchial pneumonia at 9 months left him very weak and sickly; 
whooping cough at 4 years, and also accident at 4. 

Whooping cough—very ill. 

Two operations for rupture; measles and scarlet fever. 


Searlet fever at 7 years; ‘‘spooky’’ radio program bothered him until he 


would scream; would faint at exciting movies. 

Fell against chair at 14 months; from then until 7 years, he had spasms; 
at age of 7, spasms stopped, and stuttering began. 

Caught in very bad fire; barely rescued from flames; now afraid of dark 


and always sleeps with mother. 
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Compare this list with the following list showing diseases and other 


precipitating factors in stutterers belonging to pedigrees showing ap- 
parent stuttering strains, and in whom stuttering oceurred after the 
onset of speech: 

1-13. Started to school. 

14-16. Imitation. 
17. Frightened by dog. 
18. Frightened by cousin. 
19. Frightened by teacher. 
20. Shift in handedness; very nervous. 
21. Nervous breakdown. 
22. Influenza, very nervous temperament. 
23. Infantile paralysis. 
. Tonsillectomy; very nervous. 
25. Searlet fever. 
. Searlet fever and diphtheria. 
. Whooping cough. 
28. Searlet fever. 

. Smallpox. 

Lack of calcium, nerve injury at birth. 
Bronchial pneumonia. 
Encephalitis. 

33-41. Nothing noticed. 

rhe trend of the data tabulated from comparisons of the propositi 
belonging to pedigrees showing stuttering in their ancestry and with 
propositi belonging to pedigrees showing no stuttering in their an- 
cestry seems significant as indicating that there must be some biologic 
tendency to stutter. The following conclusions point to that tendency : 

1. A greater percentage of those stuttering propositi who belong to 
pedigrees showing stuttering in their ancestry began to stutter when 
they were learning to speak than those stuttering propositi belonging 
to pedigrees showing no stuttering in their ancestry. 

2. A greater percentage of those stuttering propositi who belong to 
pedigrees showing no stuttering in their ancestry began to stutter after 
the onset of speech than those stuttering propositi belonging to pedi- 
grees showing stuttering in their ancestry. 

3. A significant percentage of the stuttering propositi who belong to 
pedigrees with no stuttering in their ancestry began to stutter after 
the onset of speech as compared with the number in the same group 
who began to stutter with the onset of speech. 

4. There is a constant ratio in favor of the greater incidence of dis- 
eases and other precipitating factors occurring at the incidence of 
stuttering among stuttering propositi who belong to pedigrees show- 
ing no stuttering in their ancestry than among stuttering propositi 
who belong to pedigrees with stuttering in their ancestry. 

5. A significant percentage of stutterers belonging to pedigrees with 
no stuttering in their ancestry show a history of diseases and other 
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precipitating factors which oceur with the incidence of stuttering 
after the onset of speech as compared with the percentage of those 
stutterers belonging to pedigrees with stuttering in their ancestry. 


6. A significant percentage of the stutterers belonging to pedigrees 


with stuttering in their ancestry show a history of no diseases or other 


precipitating factors coincident with the onset of speech and stuttering, 
as compared with the percentage of stutterers belonging to pedigrees 
with no stuttering in their ancestry. 

7. The manner and character of the accidents, frights, and diseases 
are more violent and more severe among those stutterers belonging to 
pedigrees showing no stuttering in their ancestry than among those 
stutterers belonging to pedigrees showing stuttering in their ancestry. 
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PROPHYLAXIS OF COMPLICATIONS OF SCARLET FEVER 


Paut M. Hamivron, M.D., anp Yosuiye ToGAsAkt, M.D. 
Los ANGELES, CALIF. 


"Wiersma genie of scarlet fever have never been appreciably re- 
duced by any method at our disposal until the beginning of this 
study. Immunotransfusion showed striking therapeutic value but 
was seldom available; the effectiveness of commercial antitoxin was 
largely nullified by the frequency and severity of reactions. Thus the 
incidence of complications during the years 1931 to 1936 averaged 33 
per cent, with extremes of 25 and 44 per cent, and the experience of 
earlier years showed no significant variation from these figures. 

This study was started in an attempt to reduce the frequency of 
complications through the routine use of pooled human convalescent 
serum and was later enlarged to include a group treated with sul- 


fanilamide. The patients were assigned alternately between the two 


groups; for the most part they were of the simple type, with only a 
few septic or toxie cases. Nursing care, isolation technique, and sup- 
portive treatment were identical and were the same as those used in 
earlier years. The age of patients was closely comparable. So far 
as could be determined, the virulence of the infection was in general 
about average for this locality. 

Previous work on the effectiveness of convalescent serum has been 
uniformly encouraging. Hyland and Anderson,! through whose work 
our serum was made available, report high therapeutic efficiency and 
great prophylactic value in exposed susceptibles. Fox and Fisher? 
reduced the incidence of complications in a group of adult patients. 
Hoyne and his co-workers* show decided amelioration of symptoms 
and decrease in complications in a large group. With sulfanilamide, 
however, experience has not been so uniform. Schwentker and Wag- 
helstein,* for instance, conclude that this drug probably has little 
value, and Hogarth® shares this opinion. It may be noted, however, 
that these workers were apparently more interested in the effect upon 
the disease itself than upon the complications. Sales and co-workers,® 
on the other hand, report a most significant decrease in complications 
in patients treated with sulfanilamide and a similar, though less 
marked, response in others receiving convalescent serum. 

Method.—No patients with complications present at the time of ad- 
mission were included in the study. Serum was given immediately 
upon admission, always by vein, in one dose only. The size of the dose 
ranged from 40 ¢.c. to 100 ¢.c., depending upon the size of the patient 


From the Communicable Disease Unit, Los Angeles County General Hospital, and 
the Department of Medicine, University of Southern California School of Medicine. 
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and the severity of the infection, the average dose being about 60 c¢.c. 
Sulfanilamide was given by mouth every four hours in doses to make 
a total of 15 gr. per 20 pounds body weight in twenty-four hours. 
This dose was given for three days; the next three days the dose was 
reduced to two-thirds of the original amount; and the next three days 
it was further reduced to one-third and then discontinued. 

Reactions—No untoward reactions occurred in the serum-treated 
group, nor did any serious reactions appear in the sulfanilamide- 
treated group. In a few instances the routine of sulfanilamide treat- 
ment was altered because of a decrease in hemoglobin or the appear- 
ance of mild icterus. Our general experience with this drug, how- 
ever, impels us to repeat the oft-given warning against too great faith 
in its relative innocuousness, particularly in regard to its effect upon 
the blood. All patients receiving sulfanilamide should be closely 
watched and should have frequent blood examinations. 

Immediate results of treatment were spectacular in the serum group. 
Rash, fever, and sore throat were markedly reduced in the first 
twenty-four hours and disappeared entirely on the second day in 
almost every instance. Patients receiving sulfanilamide, on the other 
hand, showed no immediate response, and in some instances seemed 
even to be subjectively a little worse, due to the malaise sometimes 
occasioned by the drug. Defervescence and disappearance of the rash 
occurred essentially as would be expected in the untreated patient. 

Complications in the two groups are shown below, both in terms of 
patients having complications and in the total number of complicating 
conditions exhibited by those patients. For comparison, it will be re- 
membered that our previous five-year average complication rate was 33 
per cent, with the lowest yearly incidence 25 per cent. The uncorrected 
figures for the entire series are as follows: 





NO. PATIENTS he 
sige | COMPLICATING 


ptt WITH COMPLI % 
‘AgKS . nal C | cow rc co 
CASES CATIONS | CONDITIONS /C 
Serum treated 348 50 14.3 56 15.5 
Sulfanilamide treated 195 20 10.3 21 10.8 


If cases of scarlet fever complicating other diseases or injuries are 
omitted, to obtain the net cases of simple searlet fever, the figures are 
changed relatively little: 


NO, PATIENTS | ran 
we. Fae COMPLICATING 


apes WITH COMPLI v7 
a 4i* © - - ~e 
CASES CONDITIONS o 
AES CATIONS - “e 
Serum treated 294 390 CO 13.6 — 46 15.6 
Sulfanilamide treated 189 20 10.6 2 11.1 


In addition to the change in the complication rate, it is of interest 
that otitis media is no longer the commonest complication. In this 
series otitis occurred thirteen times, while there were thirty instances 











HAMILTON AND TOGASAKI: COMPLICATIONS OF SCARLET FEVER 657 


of cervical adenitis, usually of mild severity. Mastoiditis occurred 
three times, once seeming definitely to be aborted by resuming sul- 
fanilamide. There were two cases of nephritis, three of recurrent 
searlet fever, one of peritonsillar abscess, and one of arthritis; the 
remainder were minor infections such as furuncles, paronychia, and 
chalazion. The distribution between the two groups of patients did 
not appear to be significant. 

The mortality for this entire group, plus the other cases during the 
same period which were not included because of complications already 
existing upon admission to the hospital, was 0.5 per cent. This repre- 
sents a very considerable decrease from previous periods, when it has 
consistently been above 2 per cent. 

Conclusions of a final nature may not be drawn from so small a num- 
ber of cases over so short a period of time, especially since it is well 
known that the disease may vary in severity at different times. Never- 
theless, the striking differences in percentage seem to indicate: 

1. That pooled human convalescent serum offers an entirely safe 
and highly effective method of treating scarlet fever, and that it is 
of great value in reducing the incidence of complications. 

2. That sulfanilamide, though of little or no value in relief of the 
symptoms of the disease, offers comparable protection from complica- 
tions with little risk, and because of its cheapness and availability 
may come to occupy an important place in the therapy of scarlet 
fever. 

The obvious question of the value of both methods in combination 
one which we hope to consider and report upon at a later date. 


is 
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HYPERTROPHIC PYLORIC STENOSIS IN TWINS 


THomas A. Carp, M.D. 
RIVERSIDE, CALIF. 


YPERTROPHIC pyloric stenosis in twins has been reported in the 

literature in only a few instances although there are numerous 
eases of this defect recorded in singly born babies. The rarity of this 
condition in twins justifies this report. 

There is some evidence that congenital hypertrophic stenosis was rec- 
ognized as early as 1627. Osler noted that Bearesley of New Haven, 
Conn., gave one of the most accurate descriptions of the condition that 
is extant in the literature. Since then there have appeared in the lit- 
erature numerous instances of this disease in infants. Our modern con- 
cept of this condition dates from the time Hirschsprung described it as 
a medical surgical entity. Finklestein in 1896 described the presence 
of a palpable epigastric tumor which suggested the possibility of surgi- 
eal intervention in these cases. The incidence of mortality remained 
high. Ramstedt performed the pyloroplasty now known by his name. 
This operative procedure was the means of lowering the mortality rate 
and has become accepted as the procedure of choice. 

The etiology of this condition is clouded in the haze of uncertainty 
although there is much in the literature which strongly suggests a con- 
genital factor and a distinct tendency to increased incidence in males. 
As reported by Wallace and Wevill, there were 125 males in 145 cases 
of hypertrophic pyloric stenosis. It is difficult to understand why hyper- 
trophic pylorie stenosis should show such a marked preponderance in 
males. 

The etiology of pylorospasm ean be demonstrated theoretically only. 
The fact that the great majority of patients in these cases show clinical 
symptoms from the second week to the sixth week of life has brought 
out various theories to account for the condition. One of these is that 
overdistention of the gastrie musculature causes gastroenterospasm 
which leads to hypertrophy of the musculature, but this has never been 
demonstrated. Another theory suggests the presence of a central reflex 
are of the vagus supplying the motor fibers to the stomach while acting 
as an inhibition on the pylorie sphincter. Maldevelopment of the are 
would result in a contraction in the sphincter against gastric peristalsis, 
thus theoretically resulting in hypertrophy. 

Recently there have appeared in the literature instances which sug- 
gest strongly a genetic basis for pylorie stenosis although the way in 
which it is inherited is still uncertain, and an environmental factor, in 
addition to a genetic one, may be necessary for its production. 
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Brindle reports the case of a baker’s family living in the country 
under favorable circumstances. In this family three brothers all had 
severe pyloric obstruction, two dying following operation for relief. 
An uncle of the children on the maternal side had likewise suffered from 
pylorospasm. He also reports a laborer’s family of ten children, of 
whom five died of pylorospasm. The children of the remaining two 
sons, a boy and a girl, were normal; but all the male children of the 
three normal daughters were affected. He coneluded that in pyloro- 
spasm one has to deal not only with inherited dispositions but with 
a specific hereditary factor. 

Cockayne (1934) reported the occurrence of pyloric stenosis in twins 
who were first cousins, and the diagnosis was verified in all four babies 
at operation. He concludes that these two authenticated pedigrees pro- 
vided further evidence that congenital pyloric stenosis is an inherited 
defect. 

Varden (1933) reports a ease of hypertrophic pyloric stenosis in 
monozygotie twin boys with recovery following operation. He con- 
cludes that there is more evidence in favor of a congenital theory than 
against it, but more evidence must be recorded before a definite econ- 
clusion ean be reached. 

In the eases to be recorded the following data relative to them are of 
interest. The parents were Mexican, the babies born at term in August, 
1937. 

There were four other children, two males and two females, all single 
births. There was no history of stomach trouble, in any of the children 
or parents or in the families of the grandparents. The obstetrician who 
delivered them reported they were apparently identical single ovum 
twins having one placenta and one chorion. The placenta was not other- 
wise unusual. The babies were in the hospital for three days and ex- 
hibited no gastrie disturbances. Subsequent care was given at home by 
the mother, and it was not until one month later that one of the twins 
was brought to the hospital for care. Five days later the secdnd twin 
was brought into the hospital suffering in a similar manner. 

CasE 1.—Hospital No. 30107. A. M., aged 28 days, Mexican, male twin, baby 
was delivered spontaneously in a hospital. He was fed breast milk plus supple- 
mentary feeding of evaporated milk mixture without supervision after the third 
day. On discharge from the hospital the baby was apparently normal. When the 
child was 28 days old, he was returned to the hospital acutely ill from malnu- 
trition. The abdomen was moderately distended, and the mother stated that food 
had not been retained for over a week. Examination showed a malnourished child, 
with abdomen distended and a palpable epigastric tumor. A barium meal was passed 
into the stomach and observation under the fluoroscope failed to show any passing 


through the pylorus. Regurgitation of the stomach contents was of the forceful 
type. A diagnosis of congenital hypertrophic pyloric stenosis was made, and opera- 


tion was advised. 





660 THE JOURNAL OF PEDIATRICS 


The findings at operation were typical of the above disease. The pylorus was 
greatly hypertrophied, and the stomach wall showed chronic dilatation. Following 
the technique of Ramstedt, an incision was made through the hypertrophied pyloric 
sphincter, and the abdomen was closed. The immediate condition seemed good but 


circulatory failure developed, and the baby died seven days later. 


Case 1, was brought to the hospital with a history of vomiting, inability to retain 
food, and rapid loss of weight. A physical examination revealed a moderately under- 


Case 2.—Hospital No. 30164. A. M., aged 33 days, twin brother of baby in 


nourished and dehydrated infant. There was some distention of the abdomen, and a 
definitely palpable persistent tumor was present to the right of the epigastrium. 
The Kahn blood test was negative. Barium in small quantity was placed in the 
stomach, and under the fluoroscope it was found that none had passed through the 
pylorus even after two hours’ observation. A diagnosis of hypertrophic , pyloric 
stenosis was made, and immediate operation was done. 

The child was anesthetized with ether and the findings were as in Case 1. Ram- 
stedt operation was performed. 

Recovery was uneventful. Food was retained early and general improvement was 
noted within twenty-four hours. He was dismissed from the hospital five weeks 


later having made a satisfactory weight increase and in normal condition. 

We are unable to show a genetic factor in these cases. However, they 
were without doubt identical twins and the occurrence of pylorospasm 
in each suggests a congenital developmental factor possibly of neuro- 
logical origin. 

SUMMARY 

Pylorie stenosis in twins is of rare occurrence; the etiology of it 
is not as yet fully determined. 

Some cases are cited to show the possibility of an inherited defect as 
the factor in producing congenital pyloric stenosis. A report is given 
of congenital pyloric stenosis in twin male babies with operation. 


The possibility of a developmental congenital defect of neurological 


origin is suggested. 
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ACUTE BRONCHIECTATIC ABSCESSES SIMULATING 
EMPYEMA 


Report oF THREE CASES 


Ropert R. SHaw, M.D.* 
Dauuas, TEXAS 


ECENTLY a patient was observed in whom severe bronchial infee- 

tion with the formation of bronchiectatic abscesses had become 
superimposed upon obstructive emphysema associated with pneumonia. 
Two other cases of this type of infection were recognized during a study 
of all the cases of pulmonary abscess and pneumonitis seen in the Uni- 
versity of Michigan Hospital during the last ten years. In each case 
the roentgenologic appearance was apparently typical of a massive in- 
trapleural fluid accumulation. In two cases thoracotomy with rib re- 
section was performed before the true nature of the infectious process 
was recognized. In the third case many thoracenteses were performed, 
but at no time could pus in significant quantities be obtained. 

Case 1 is reported in some detail because a complete series of roent- 
genograms suggested the diagnosis which was confirmed at necropsy. 
The studies in Cases 2 and 3 are not complete so that some points must 
be left to conjecture. There seems, however, to be sufficient evidence 
to establish the fact that they are identical in etiology with Case 1. 

The bacteriology of pneumonia and suppurative pneumonitis of all 
types has received much attention in the past few years. Lately interest 
has been focused on mechanical factors operating within the bronchi 
to explain the pathologie physiology of pneumonia and pulmonary sup- 
puration. In 1920 Jackson, Spencer and Manges' described the ball- 
valve action caused by aspirated foreign bodies in producing obstruc- 
tive atelectasis or obstructive emphysema. Coryllos and Birnbaum? 
in 1929 advanced the theory of obstructive atelectasis as the forerunner 
of pneumonia. They contended that the sticky secretions of the tatarrhal 
stage produced the atelectasis by obstructing a main bronchus and that 
the subsequent pneumonia was secondary to the atelectasis. In this 
clinie we believe, with others, that the majority of postoperative pneu- 
monias and pulmonary abscesses develop upon a basis of atelectasis and, 
therefore, treat postoperative atelectasis actively with intrabronchial 
suction either with the bronchoseope or intrabronchial catheter 
(Haight*). Snow and Cassasa** in two recent papers have ealled at- 
tention to the valvelike action of thick secretions in causing obstructive 
emphysema or atelectasis in infants having pneumonia. They feel that 
this mechanism explains the severity of the dyspnea and eyanosis in 


From the Department of Surgery, University of Michiean. 
*The Anna Bissell Fellow in Thoracic Surgery, 1936-38 
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cases showing relatively little infiltration as seen by roentgenologic ex- 
amination and also the rapid change in physical signs in the chests of 
infants having pneumonia. This mechanistic theory has been advanced 
by Peirce and Dirkse® as the cause of aequired pulmonary pneumato- 
celes. In these cases pulmonary destruction of some degree occurs, fol- 
lowing which the draining bronchus acquires an expiratory block caus- 
ing a ballooning out of the involved pulmonary segment. This same 
phenomenon has often been described as a factor in the development 
of some tubereulous pulmonary cavities. 





D.G. . DG. 
9-|4-37 9-17-37 








Fiz. 1.—Case 1. A, Small area of pneumonia, left lung. 

B, Three days later. Emphysema of left lung causing shift of heart and medias- 
tinum to the right. 

Case 1.—D. G. (No. 412960), a white male child, 20 months of age, was first 
seen at the Northern Michigan Children’s Clinic, Marquette, Mich., on Sept. 13, 1937, 
because of cough and fever. A roentgen film of the chest (Fig. 14) showed a small 
area of pneumonia in the left upper lobe. A check-up examination three days 
later (Fig. 1B) showed some clearing of the pneumonia, but there was an evident 
emphysema of the whole left lung causing a shift of the mediastinum to the right. 
One week later a roentgen film revealed an apparently normal chest, and, as the 
child was much improved clinically, he was discharged. He returned five weeks 
later because he had fever and a chronic cough. Physical examination and roentgen 
studies suggested a massive left empyema. This diagnosis was apparently supported 
by thoracentesis which yielded thick pus containing pneumococci. 

The patient was admitted to the University of Michigan Hospital one week later 
for drainage of the empyema. Physical examination revealed a well-developed, 
well-nourished child, appearing chronically ill. He had marked pallor and a chronic, 
hacking cough which was nonproductive. There was no dyspnea or cyanosis. The 
trachea was deviated to the right. The chest was symmetrical but respiratory 
movements were more marked on the right. There were dullness to percussion and 
distant breath sounds over the entire left chest anteriorly and posteriorly. The 
right chest appeared normal. The cardiac rate, rhythm, and size were normal, but 
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the apex beat was felt in the right nipple line. The liver was two fingerbreadths 


below the right costal margin. The spleen was palpable three fingerbreadths below 
the left costal margin. There was clubbing of the fingers and toes. 

Type VI pneumococci were found in the sputum. Roentgen examination on the 
day after admission (Fig. 24) was reported as showing gross left-sided empyema 
or pleural effusion with displacement of the mediastinum to the right. An attempt 
was made to reduce the size of the empyema by aspiration of pus but as only a 
few cubic centimeters of pus could be obtained at each aspiration, drainage was 
decided upon. 

On November 9 under ether anesthesia drainage of the supposed empyema was 
attempted. Pus was obtained on aspiration in both the eighth and ninth inter- 
spaces, but none in the tenth. Accordingly a segment of the ninth rib in the 
posterior axillary line was resected and an incision was made through the periosteal 
bed. No empyema was found. The lung was very firm. There were delicate 
recent pleural adhesions which separated easily. Palpation of the lung caused 
thick pus, similar to that obtained by thoracentesis, to flow from the child’s mouth 


and nose. 








DG. DG. 
||-8-37 (1-16-37 








B. 
Fig. 2.—Case 1. A, Seven weeks later. Obscuration of left hemithorax suggesting 
massive pleural fluid accumulation. : 
B, One day before death. Note great displacement of heart into right chest which 
autopsy showed was due to a greatly swollen lung. No pleural fluid was present. 


The patient’s subsequent condition became progressively worse. The tempera- 
ture, of septic type, varied from 101 to 104° F. and the pulse was weak and rapid. 
The respirations were rapid, and cyanosis was marked except when the child was 
in an oxygen tent. A roentgen study nine days after admission (Fig. 2B) showed 
an increase in density on the left with still further shift of the mediastinum to the 
right. An unsuccessful attempt was made to find an anterior or mediastinal em- 
pyema pocket with an examining finger in the thoracotomy wound and also with 
an aspiration needle. It was then realized that the displacement of the mediastinum 
was caused by a greatly swollen lung. Death occurred one day after the roent- 
genogram reproduced as Fig. 2B was made. 

The significant post-mortem findings were confined to the thoracic cavity. The 
right chest contained no free fluid. On the left the entire visceral and parietal 
pleurae were fused by exudate showing partial organization. No empyema pocket 
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was present. There was a marked shift of the mediastinum into the right chest so 
that the right cardiac border was 5 em. to the right of the midline. The left lung 
weighed 400 gm. It was extensively involved by a uniform consolidation. The 


cut surface revealed multiple pulmonary abscesses about 1 em. in diameter filled 


with greenish yellow pus, uniformly distributed throughout the entire lung. The 
terminal bronchi, which were greatly dilated and filled with mucopurulent secretion, 
communicated directly with the small abscesses. Microscopic examination subse- 
quently showed that these small abscesses were entirely intrabronchial, namely they 
were bronchiectatic abscesses; acute purulent bronchitis, lobular pneumonia, conges- 
tion, and edema were also present. The right lung weighed 150 gm.; it was 
normal except for terminal consolidation in the lateral two-thirds of the upper and 


lower lobes. 





Fig. 3.—Case 2. A, Pneumonia of right upper lobe. 
B, Right upper lobe pneumonia resolving. Right middle lobe swollen and cystic. 


CASE 2.—E. P. (No. 334291), a white male, nine years of age, was admitted to 
the University Hospital April 20, 1934. His mother stated that the child had had 
searlet fever four months previously with good immediate recovery. Two days 
before admission, however, the mother noted that the child’s respirations were 
grunting in character. He developed a harsh, nonproductive cough and complained 
of a constant pain in the right upper quadrant of the abdomen. 

The boy appeared acutely ill. Over the upper part of the right chest there was 
dullness on percussion. The breath sounds were bronchial in character, and rales 
were present. The left chest appeared normal. Roentgen studies (Fig. 34) showed 
pneumonia of the right upper lobe. On May 1 a check-up roentgen film (Fig. 3B) 
showed clearing of the right upper lobe pneumonia with apparent fluid accumula- 
tion at the right base, causing a slight shift of the heart to the left. On May 5 
the child was transferred to the thoracic surgery service for drainage of the em- 
pyema. Three days later a section of the tenth rib was removed, pus having 
previously been aspirated in the ninth intercostal space. The pleural cavity was 
then opened, but no fluid pocket was found. The pleurae were congested, and when 
separated there was bleeding from fresh adhesions. A small rubber tube drain was 


placed down to the pleural cavity. 
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The patient was given carbon dioxide inhalations and postural drainage every 


three hours. Bronchoscopy with aspiration of secretions was performed on May 
19 and again on May 25. The child’s condition steadily improved. July 30 a 
temporary phrenic nerve interruption was performed to aid in relaxation of the 
lung. The temperature gradually fell to normal, and, as no symptoms persisted, 
the child was discharged on September 24. 











Fig. 4.—Case 2. A, Roentgenogram of chest following thoracotomy for suspected 
empyemz Note shift of heart to left. 
B, Seven months later. Symptom free. 











Fig. 5.—Case 2. A, Lateral roentgenogram showing swollen cystic middle lobe. 


B, Seven months later. Only minimal cystic changes remain. 
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The child was returned for check-up examination on December 21. He was 
asymptomatic. Roentgen examination (Figs. 4B and 5B) showed minimal residual 


pneumonitis in the right base. 


Case 3.—R. B. (No. 312232), a white male, 22 months of age, was brought to 
the University Hospital on April 20, 1933. He had had influenza four months 
previously but had made an apparently good recovery. One month before admission 
the child began coughing, had afternoon temperature elevation, and began to lose 
weight. 

The child appeared acutely ill and was dehydrated. Respirations were rapid and 
shallow, and excursion of the chest was limited on the left. The percussion note 
was flat, and breath sounds were entirely absent over the left chest except at the 
very apex. The right lung appeared normal. The clinical diagnosis was massive 
empyema of the left chest. A roentgen examination (Fig. 64) revealed pneumonia 
of the entire left lung, and, because the mediastinum was displaced to the right, 
the additional presence of empyema was suggested. 

Four days after admission a thoracentesis of the left posterior chest yielded a 
small amount of very thick pus. On April 26 the patient was transferred to the 
thoracic surgery service for open drainage of the supposed empyema. As further 
attempts at aspiration failed to obtain pus, drainage was postponed. The patient 
was bronchoscoped on May 1, and 10 e.c. of thick yellow, mucopurulent secretions 
were aspirated from the trachea. The mucosa of the left bronchus was considerably 
inflamed and swollen. Pus was coming from all divisions of the stem bronchus. 
Examination of the secretions showed fusiform bacilli but no spirochetes or acid- 
fast bacilli. Following bronchoscopy the temperature, which had been fluctuating 
between 101 and 104° F., gradually fell toward normal. A week later a roentgen 
study showed (Fig. 6B) that the heart had shifted back to its normal position. 
The bronchial tree could be seen fairly well outlined to the periphery of the lung. 
It was recognized that no empyema was present and that treatment should be 
directed toward better bronchial drainage of the bronchiectatic abscesses. The 
patient was placed on a Bradford frame in the Trendelenburg position. Expec- 
torants were added to the diet. On June 10 a left phrenic nerve interruption 
operation was done. Improvement continued, and on June 30 the child was dis- 
charged. A check-up roentgen study on August 15 (Fig. 74) showed bronchial 
sacculation, but, as the child’s condition was still improving, no additional treatment 
was advised. 

Four years later the child returned for check-up examination because of exces- 
sive cough, expectoration, and poor general physical development. Roentgen studies 
(Fig. 7B) with lipiodol filling of the left bronchi revealed bronchiectasis of the 
entire left lung. This lung was completely removed by John Alexander on July 


27, 1938; convalescence has been uneventful and sputum has entirely disappeared. 
COMMENT 


Physiology and Pathology.—These three cases represent severe bron- 
chial infection superimposed on obstructive emphysema. The obstruc- 
tion in the bronchus was formed by thick sticky secretions and swollen 
bronchial mucosa. It is assumed that the bronchial lumina are open 
during inspiration but closed during expiration, causing the region 
beyond the obstrueted bronchus to become distended under considerable 
pressure, and consequently the alveoli and terminal bronchi become 
dilated. As the block becomes more complete, and as secretions become 
dammed up, a severe bronchial infection results. The edema and con- 
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gestion from the infection further add to the bulk of the already swollen 
lung. This mechanism explains the tremendous swelling of the lung in 
these cases—a phenomenon not certainly present in lobar pneumonia 


which is possibly atelectatie in origin, as already mentioned. It is this 


swelling, causing mediastinal shift toward the normal side, together with 
the roentgen appearance of marked density in the involved hemithorax, 
that leads one to the erroneous diagnosis of empyema. 








; Fig. 6.—Case 3. A, Rarefied areas throughout the left lung indicating that the 
infection is intrapulmonary. Heart displaced to right. 

B, Seven days following bronchoscopy. Heart has shifted to normal position. The 
left main bronchus is now well outlined. 














B 
Fig. 7.—Case 3. A, Four months after admission. Bronchial sacculation in left lung. 


_ B, Five years later. Extensive saccular bronchiectasis of entire left lung. Note 
high position of left diaphragm due to permanent phrenic paralysis. 
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In the case of D. G. severe bronchiectasis with bronchiectatic abscesses 
was found at autopsy. The bronchi were so greatly dilated that at the 
periphery of the lung many large bronchi were found in close proximity. 
These bronchi were completely filled with a cellular exudate, thus form- 
ing multiple small abscesses. In most of the swollen and partially 
necrotized bronchial walls, the epithelium had disappeared but in some 
places was still intact. The intervening lung was compressed and or- 
ganized fibrin was found in the alveoli. This whole pathologie picture 
had been produced in two months’ time, 

One hesitates to add to the already numerous theories as to the patho- 
logic physiology underlying the etiology of bronchiectasis. Since, how- 
ever, the majority of eases of bronchiectasis follow respiratory infections 
during childhood, and since Snow and Cassasa‘* have been able to demon- 
strate areas of obstructive emphysema in almost all cases of pneumonia 
in infants reviewed by them, one is led to the conclusion that the dilata- 
tion of the bronchi may have occurred first and the infection developed 
later, producing the resultant thickening of the bronchial walls. 

The microseopie pathology of the condition discussed in this paper 
differs fundamentally from that of pulmonary abscess and lobar pneu- 
monia. In aeute bronchiectatie abscesses the purulent accumulations are 
wholly intrabronchial and are not due to destruction of pulmonary 
parenchyma as in the case of true pulmonary abscess of either aspira- 
tional or embolic origin. Lobar pneumonia is chiefly an intra-alveolar 
exudation without the formation of true abscesses. The alveolar walls, 
although swollen, remain intact and appear normal after the pneumonia 
has resolved. 

DIAGNOSIS AND TREATMENT 


The difficulty in the differention of this condition from empyema has 
already been pointed out. The physical and roentgen signs may be 
identical. Since the lung is not air-containing and the bronchial tree is 
completely filled with secretion, the percussion note is dull, and fremitus 
and breath sounds are greatly diminished over the involved lung. These 
are signs which, with a shift of the mediastinum away from the involved 
side, indicate pleural fluid accumulation. Roentgen studies may show 
complete obscuration of one hemithorax together with a shift of the 
mediastinum away from the involved side. The correct diagnosis should 
be suspected, however, if a previous roentgen film shows obstructive 
emphysema. Also certain roentgen films may reveal small cireular areas 
of diminished density near the periphery of the involved chest, or, as in 
Case 3 following bronchoscopy, the bronchial tree may be partially filled 
with air and seen very plainly because of the contrast presented by the 
density of the surrounding lung. These roentgen findings suggest that 
the infection may be entirely intrapulmonary. As the infiltration and 
congestion diminish, diagnosis becomes obvious since the bronchiectatie 
saecules become filled with air, giving a picture simulating a cluster of 
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grapes. This appearance has often been described as honeycombing of 
the lung. The term honeycombing, however, wrongly implies tissue 
destruction rather than bronchial distortion. Bronchial sacculation is a 
more accurately descriptive term. 

Thoracentesis will usually yield a few cubie centimeters of pus be- 
cause superficial bronchiectatic abscesses are so numerous that an aspira- 
tion needle usually enters one of them. The paucity of the amount of 
pus that can be aspirated and its thick mucoid character should arouse 
suspicion that the pus comes from within the lung rather than from a 
pleural pocket. 

Thoracotomy with rib resection will probably be carried out in the 
majority of these cases because empyema seems the most likely diagnosis. 
Once the correct diagnosis of acute bronchiectatie abscesses has been 
established, treatment should be directed toward improving bronchial 
drainage. This can be done by bronchoscopic aspiration or by intra- 
bronehial suction with a soft rubber eatheter introduced through the 
nose. If the patient’s general condition permits, an initial bronchoscopy 
should be performed in order to aspirate the bronchial secretions as com- 
pletely as possible. Intrabronchial suction may then be used two or 
three times a day until the amount of bronchial secretion that can be 
obtained at each aspiration is small in amount. After the bronchial air- 
way has been reestablished and the inflammation of the bronchial mucosa 
has subsided, the normal cough reflex should suffice to clear the lung of 
secretions, 

The Trendelenburg position is helpful in infants and patients too 
stuporous to cough effectively. Infants in this position should be kept 
on anterior frames because of the danger of acquiring otitis media due 
to the pooling of the secretions in the nasopharynx if a posterior frame 
is used. The Trendelenburg position is probably harmful, however, in 
patients who ean cough effectively because the pressure of the abdominal 
organs on the diaphragm tends to diminish effective inspiratory aeration 
of the lung preceding the bechie blast. Most patients can cough most 
effectively in a semi-sitting position. The use of steam inhalations and 
expectorants is of value in order to help loosen the tenacious secretions. 

The condition of the bronchi of patients who survive the type of pul- 
monary infection described in this article should be studied with 
bronchograms only after the acute infection has entirely disappeared. 
It is known that there is a strong tendency for the acutely diseased lungs 
of infants to become normal and if the infection has not been too severe 
or prolonged, apparently normal bronchi may be found months later. In 
exceptional cases, a dry bronchiectasis may be the end result. If, how- 
ever, bronchiectasis with persistent cough and expectoration remains for 
a long time, the bronchial damage having become permanent, lobectomy 
or even pneumonectomy should be considered. 
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SUMMARY 


Obstructive emphysema in acute respiratory disease in infants is re- 
viewed. 

Three cases are presented in which bronchial infection superimposed 
on obstructive emphysema led to an erroneous diagnosis of empyema. 
In two eases, thoracotomy was performed before the pulmonary condi- 
tion was recognized. 

The theory is proposed that bronchial infection, superimposed on ob- 
structive emphysema, may be the pathologie physiologic factor in the 
etiology of certain eases of bronchiectasis. 

Roentgen films showing bronchi containing air in the periphery of 
the lung should suggest that the infection may be entirely intrapul- 
monary. A thoracotomy with rib resection will, however, usually be 
necessary to rule out empyema. 

Intrabronchial suction is advocated in all cases of severe obstructive 
emphysema since improved bronchial drainage is most important in cases 
in which the emphysematous lung has become filled with secretions. 
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VASCULAR BIRTHMARKS 
DIAGNOSIS AND TREATMENT 


Forrest Youne, M.D. 
Rocuester, N. Y. 


HIS subject is of particular interest to pediatricians for the great 

majority of patients, about 80 per cent,* with hemangiomas are chil- 
dren. In fact, it is the most common tumor of childhood. Generally the 
lesion is present at birth, but in a small number of children it either is 
not noticed or does not make its appearance until some days or even 
months thereafter. In a series of 645 cases Fitzwilliams® found that 83 
per cent were present at birth and of the remainder 13 per cent first ap- 
peared before the patient was three. MacCollum,’ in 697 cases, found 
that the tumor occurs more frequently in females in the ratio of 2 to 1. 

In this paper we shall consider only hemangioma occurring on the sur- 
face of the body. These tumors, however, may occur in any organ, tissue, 
or location, but the vast majority are located in the skin or tissues im- 
mediately beneath. Of these, about 65 per cent* occur on the face. These 
two peculiarities, namely occurrence in infancy and on the face, limit 
the methods of treatment which may be employed. 


DIAGNOSIS AND CLASSIFICATION 


There is usually little difficulty in making the diagnosis. The tumors 
are first observed as red or bluish blotches continuous with, or elevated 
above, the surface of the normal surrounding skin. They are typical in 
appearance, and there is only one cutaneous lesion with which they may 
be confused. In the later life history of the cavernous hemangioma, 
warty pigmented excrescences may develop in the skin over the deeper 
blood lakes, which resemble condylomas or at times melanomas. If, how- 
ever, the compressibility of the tumor underneath can be demonstrated, 
the diagnosis is at onee evident. 

Clinically and pathologically there are three distinet types of vascular 
birthmarks. However, in the individual instance, all three types may be 
present in the same tumor. An effort should be made to determine the 
type as the method of therapy should be based upon the histologic struc- 
ture, influenced of course by the size, location, and rate of growth of the 
neoplasm. 

CAPILLARY HEMANGIOMA 


The simplest of the hemangiomas is the capillary or port-wine stain. 
This is sometimes referred to as hemangioma simplex (Fig. 1). It is 
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Fig. 1.—Section of capillary hemangioma (port-wine mark) (x 60). There is a 
rather marked increase in the number of capillaries in the dermis. 





Fig. 2.—Small port-wine mark of the temporal region and upper eyelid. This size 
lesion is best treated by gradual partial excision or by excision and full thickness 
skin graft. 
made up of an inereased number of capillaries and venules in the deeper 
layers of the skin, over which the epidermis is usually thin and velvety. 
In its simplest form it appears as diffuse, poorly defined, irregular, flat 
pale red areas over the occipital region, the midfrontal region, the root 
of the nose, and the nape of the neck. These usually disappear without 
treatment and for all practical purposes may be considered as the only 
hemangioma which shows spontaneous regression, although cases in 
which other types have disappeared without treatment have been re- 
ported. However, with this exception, a hemangioma cures itself so 
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Fig. 3.—Section of hypertrophic endothelial hemangioma (strawberry mark) (xX 
30). The tumor is composed of masses of endothelial cells in which very few capil- 
laries are visible. 








to “Gente martstrenite saotpalal bemennsiete, SreT tas eDaryers, Seadvisanis 
Surface radiation must be used cautiously, in small doses, and with the eye ade- 
quately protected. Electrodesiccation has less danger. 

rarely that there is little justification for delay in treatment. In its more 
complex form the capillary hemangioma is practically always located on 
the face and is most often unilateral (Fig. 2). At times it is confined to 
the distribution of the trigeminal nerve, stopping short at the midline. 
Its color is usually the deep purple of port wine, but it may vary from 
this to a fiery red. It is not elevated above the surrounding normally 
colored skin. This type of hemangioma does not tend to spread. Since in 
its simpler types spontaneous regression may occur and even in its more 
complex forms spread is unusual, the capillary hemangioma should pos- 
sibly be considered not as a true tumor but as a local vascular anomaly. 
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HYPERTROPHIC ENDOTHELIAL HEMANGIOMA 


The hypertrophic endothelial hemangioma exhibits, without much 
question, the attributes of a true tumor. Clinically this is the cutaneous 
vascular growth which is often referred to as the ‘‘strawberry mark.’’ 
Microscopically it is a quite cellular growth (Fig. 3). The true skin and 
the subeutaneous tissues below are displaced by masses of endothelial 
cells. This prolifie growth narrows or completely obliterates the lumen 
of the blood vessels, or it may be that the vessels are empty and on see- 
tion we see merely their compressed walls one against another. Clinically 
this is usually a bright red lesion elevated above the surface of the nor- 
mal skin (Fig. 4). Its surface is granular with bright red excrescences. 
It does not decrease in size or blanch on pressure. There is usually a 
palpable mass in the deeper tissues underneath the surface tumor, and 
oftentimes this can be felt to extend out beneath the surrounding normal 
skin. This lesion shows further evidence of its true tumor nature in that 
the small red growths often present at birth tend to grow rapidly and at 
times may cause widespread destruction by their local invasiveness. 
Moreover, in rare instances a neglected growth of this type may metasta- 
size. The metastases are true to the parent growth in that they are com- 
posed of masses of endothelial cells or may even be differentiated into 
vessels. Probably because of rather rapid growth this variety of heman- 
gioma is prone to central uleeration and subsequent to this, hemorrhage 
and secondary infection. Not only is this the most destructive of the 
hemangiomas, but it is also by far the most common and as such deserves 
especial consideration in prognosis and therapy. 

CAVERNOUS HEMANGIOMA 

The cavernous hemangioma is more widespread in its distribution 
than either of the foregoing types. It may occur in mucous membrane, 
muscle, visceral organs such as the liver, or in the skin and subeutaneous 
tissues. The latter location is the most usual. A typical cavernous heman- 
gioma is made up of large blood spaces lined by endothelium and sepa- 
rated by connective tissue septa (Fig. 5). There are many deviations 
from this; the septa may vary greatly in thickness and the vascular 
sinuses may be large or small. Clinically the typical cavernous heman- 
gioma resembles somewhat a deep, localized, varicose vein. That is, it 
manifests itself as a swelling which has a bluish tinge, the color seeming 
to be transmitted through, rather than in, the skin. The swelling is 
boggy, elastic, and cystic. It can usually be partially emptied by com- 
pression and, if on an extremity, by elevation. Conversely, if it is on the 
face, straining or crying increases its size; and, if on an extremity, de- 
pendency causes the growth to increase. 

Tumors of mixed types are very common (Fig. 6). It is not unusual 
to see an infant with a tumor which obviously is mainly cavernous, but 
over the surface of which are areas of capillary involvement of the skin 
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Fig. 5.—Section of cavernous hemangioma (xX 60). It is made up of large blood 
spaces separated by fibrous tissue septa. 











Fig. 6.—Cavernous hemangioma of parotid region with capillary and hypertropnic 
endothelial involvement of some of skin over it. Best therapy in order of preference; 
injection of sclerosing solutions, interstitial radiation, electrocoagulation. Surface 
involvement treated later by excision. 
manifesting themselves as stellate telangiectases, and other areas in which 
small hypertrophic endothelial tumors exist. There are some who be- 
lieve that all cavernous hemangiomas develop from tumors of the eapil- 
lary type. It is conceivable that the cavernous type results from the fine 
vessels of a capillary tumor establishing connections with the general 
circulation. However, we have so often seen the reverse of this oceur, 
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namely, gradual appearance of capillary involvement of the skin over a 
deep cavernous hemangioma, that we are of the opinion that the majority 
of tumors of this type are primarily cavernous in nature and that eapil- 
lary involvement of the skin is secondary. The natural history of this 
lesion is that it is present at birth and gradually enlarges until puberty. 
It rarely grows rapidly enough to destroy tissue locally and almost never 
metastasizes. Later on in the developmental history of the tumor the skin 
over the deep blood lakes may become deeply pigmented, rough, and 
condylomatous in nature. 

The diagnosis is usually evident. The bluish color, compressibility, 
and capillary involvement of the skin at a later date are characteristic. 
The absence of a thrill or bruit helps to differentiate them from the oe- 
-asional arteriovenous aneurysm involving the skin. 


TREATMENT 


In discussing therapy for any lesion, it is proper to raise the question 
as to whether any treatment is indicated. Traub’ in 1933 discussed this 
point. He concluded from his own experience and that of a number of 
dermatologists that hemangiomas have definitely been observed to disap- 
pear spontaneously but that ‘‘this happens with such relative infre- 
queney that it seems advisable to commence the treatment of the child 


during the first year of life, not delaying longer than the third year, and 
this only in the event that the lesion is stationary and does not increase 
in size.’’ 

Our own belief is similar. It is briefly: The simple reddish stains 
about the occiput, forehead, and neck disappear spontaneously and no 
treatment is indicated ; the large port-wine marks do not grow and hence 
treatment may be delayed if so desired until the child is old enough to 
cooperate ; all other hemangiomas should be treated at an early date. In 
some cases where there may be other reasons for delaying treatment, it 
is of course safe to keep the child under observation, measuring the 
tumor frequently, and carrying out therapy at a more convenient time. 

If these growths are not treated what is the usual outcome? In a few 
rare instances there may be a spontaneous regression. These few in- 
stances almost always are in the strawberry type tumor. Spontaneous 
eure of a cavernous hemangioma is exceedingly rare. In the strawberry 
type this disappearance is ordinarily associated with ulceration, second- 
ary infection, thrombosis of the vessels, and then eventual healing by 
sear epithelium (Fig. 7). Usually they continue to grow slowly until 
they are unsightly or in some locations may interfere with function. If 
located in areas subject to trauma, they may ulcerate and bleed. In 
occasional instances they may grow very rapidly, destroying adjacent 
normal tissues and organs. Very rarely there may be metastases to a dis- 
tant part. 
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We think then that there should be general agreement that these 
blemishes should be treated early. But as to the form of therapy there is 
at present little unanimity of opinion. There have been a great variety 


of therapeutic agents advocated. Among these are electrodesiccation, the 
application of carbon dioxide snow, cautery, roentgen therapy, ultra- 
violet irradiation, the introduction of interlocking subeutaneous sutures, 
surgical excision, electrocoagulation, radium, and the injection of scleros- 
ing solutions. Each of these methods of therapy has had its proponent 


and all too often he has decried the usefulness of the remainder. 











Fig. 7.—A, Photograph showing extensive hypertrophic endothelial hemangioma 
with ulceration. 

B, Photograph taken 1 year later. No treatment other than keeping the ulcerated 
areas clean. Such a growth must be kept under constant supervision. If relative 
increase in size is noted, electrodesiccation is treatment of choice. The scarring may 
be surgically repaired later. 

Our viewpoint is that there is some good in most of these and that a 
rational view would be to use the agent, or the combination of methods 
indicated in the individual instance. With this in mind we must realize 
that, after all, the objective is to eradicate the tumor. A simple fact that 
is often lost sight of in the argument over the superiority of one or an- 
other method is that this can only be done in one of two ways, either by 
removal of the tumor or by converting it into a mass of sear tissue. The 
first is by surgical excision. The second is by the great variety of phys- 
ical agents already mentioned. Since the majority of these tumors occur 
about the face, most of the argument is concerning which agent produces 
the least disfigurement. We would like to point out that the ultimate scar 
depends mainly on the extent of the tumor, whether or not it involves 
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the epidermis, and the judicious application of the therapeutie agent so 


that normal skin is not searred as well. 

We shall now consider each type of hemangioma in regard to ther- 
apy. The extensive port-wine mark presents a very difficult: problem. 
I believe it is fair to state that there is no method of treatment which is 
entirely satisfactory. Since these vascular anomalies on the face do not 
disturb contour, do not increase in relative size, and in no way affeet the 
health of the individual, treatment is for cosmetie reasons only. Unfortu- 
nately some of the therapeutic agents employed, in our opinion, produce 
worse disfigurement than that originally present. The object of treat- 
ment is to blanch the discolored area so that it is more nearly the color 
of normal skin, and to be satisfactory to the patient this at the same time 
must not disturb contour or change the texture of the skin (that is pro- 
duce searring), and the effect must be homogeneous. 

Two agents commonly in use are radium or roentgen therapy and ear- 
hon dioxide snow. In the end the use of either, we believe, causes still 
more disfigurement. Each may produce blanching of the area, but, 
when radium or x-ray is used, the result is usually spotty, some areas 
retaining color and others becoming pearly white. The dosage is difficult 
to gauge so that atrophy of underlying tissue may take place. The skin 
texture changes, and beeause of injury to sebaceous and sweat glands it 
will not retain powder. Moreover, since these lesions oeeur in growing 
children, adjacent normal tissue may be damaged and the growth process 
retarded locally. 

Carbon dioxide snow produces much the same result, except that there 
is no local retardation of growth and less tendeney to spottedness. A 
successful treatment with this agent, however, at best substitutes a white 
sear for the discolored area. 

Surgieal excision of smaller port-wine marks, especially in older in- 
dividuals where there is laxity of tissue offers some improvement. Often- 
times this must be done by gradual partial excision. By this we mean 
that an elliptical portion of the mark is removed and then at least two 
months are allowed to pass during which the surrounding skin stretches 
so that another portion may be removed. 

The extensive port-wine marks at times may be improved by surgical 
removal and the substitution of new skin by either free grafts or a large 
flap shifted from the neck and chest. This entails rather extensive and 
sometimes multiple operative steps so that such treatment should be used 
only in the older child or adult. 

We have had no experience with ultraviolet irradiation of the port- 
wine mark. By this method a blistering dose is given onee each week for 
periods of four to nine months. MacCollum of the Children’s Hospital! 
in Boston reports that this results ‘‘in definite improvement or cure in 


80 per cent.’’ If others ean duplicate this experience, blistering doses 
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of ultraviolet at weekly intervals is probably the best treatment for ex- 
tensive port-wine marks in children. 

Reeently there has been considerable publicity in the lay press regard- 
ing the hiding of these marks with special cosmetics. We have had some 
experience with this. We ean only say that we are certain that no pa- 
tient will willingly apply such preparations dailv if any hope can be 
given that the mark ean be eradicated. 

The hypertrophie endothelial hemangioma is much more common than 
the port-wine mark. As we have indicated above, these tumors should be 
treated early. We realize that in the minds of many physicians the treat- 
ment of this lesion means the application of radium. We recognize that 
excellent results may be obtained by its use. However, we would like to 
point out that surgical excision in suitable cases cradicates the tumor 
more quickly, with less disfigurement, and with less danger to normal 


tissue or undesirable sequelae some vears later. Certainly, on the trunk 
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rig. 8. 1, Typical hypertrophic endothelial hemangioma on abdomen B, Result 
after radiation (2 years later). Such lesions are much better excised. 


and extremities we can see no justification for the use of any of the 
physical agents (Fig. 8); and on the faee when the lesions are small and 
do not involve features such as the eyelid, nose, or lips, excision with the 
sear properly placed to follow the line of the elastie fibers, produces much 
less disfigurement. Unfortunately the majority of such lesions on the 
face, either because of location or size, do not lend themselves well to 
excision (Fig. 7). These infants often present trving problems in ther- 
apy. Both the tumor and the treatment cause disfigurement. That 
physieal agent which will eradicate the tumor with the least damage 
should be employed. In some instances this may be surface radiation ; in 
others where a feature is involved, interstitial radiation as advoeated by 
Brown. We do not believe that the influence of radiation on growth is 
sufficiently appreciated, and we reiterate that we hesitate to employ 


radiation over growing bones, over fontanels and near the eye. If either 
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radium or x-ray is used about the face of an infant or growing child, it 
should be done only by an expert and usually with the thought in mind 
that the tumor when over vital structures cannot be safely cured but ean 
be arrested until a later date when the child is old enough to stand other 
therapy (Fig. 4). In some instances electrodesiceation, or in deeper 
tumors electrocoagulation, may be useful in destroying the tumor; this 
causes defects or sears which will have to have a plastie repair at a later 
date. 

The cavernous hemangioma presents a different problem. Here we are 
dealing with a tumor the main portion of which is in the deeper tissues. 
In some instanees the skin over the tumor is entirely normal; in others 
partially involved (Fig. 6). Any method of destroying the tumor should 
do so without damage to the normal skin. For this reason physical agents 
applied to or through the surface should not be employed. This auto- 
matieally rules out surface radium, roentgen therapy, carbon dioxide 
snow, and electrodesiceation. All of these damage, to a greater or lesser 
extent, the skin over the tumor, thus producing more disfigurement. In 
this type of tumor the injection of sclerosing solutions is useful. This 
treatment has a sound basis, since the aim is to thrombose the deep blood 
lakes without damage to the skin. It has become quite popular in recent 
years but is actually an old method. Pravez seems to have introduced 
the injection of ferrie chloride about 1845 for the coagulation of blood 
in aneurysms and hemangiomas. Wyeth in 1902 introduced the injection 
of boiling water. Reder in a monograph published in 1918 strongly ad- 
vocated this method. 

The injection treatment of varicose veins in recent times has undoubt- 
edly eaused a revival of this method. It is often referred to as Dowling’s 
method sinee he first used for cavernous hemangiomas solutions com- 
monly employed in sclerosing varicosities. Its popularity has inereased 
to the point where there are advocates of its use for hypertrophie endo- 
thelial hemangiomas. We have tried the injection of this group and be- 
lieve it has definite disadvantages as compared with excision on the 
trunk and extremities, or radium on the face where excision is not indi- 
eated. Actually there is no rational basis for this method in other than 
the eavernous type. By the injection of sclerosing solutions into a straw- 
berry hemangioma, one merely causes local necrosis either followed by 
slough if the dead area produced is large, or by absorption and searring 
if it is small. The eradication of this type of tumor ean be done more 
quickly and safely by other means. 

From a practical standpoint the injection therapy of cavernous heman- 
giomas is not easy or always successful. In rare instances a ‘‘feeder”’ 
vein can be entered, and the entire mass obliterated by a single injection. 
More often one has to introduce the needle directly into the substance of 
the tumor and attempt to draw back blood, demonstrating that one is 


actually in a venous lake. Even then the injection is more or less blind. 
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In a substantial number of cases one will find after repeated injections 
that there are portions of the tumor which defy sclerosis, and in these 
some other method of therapy will have to be employed. When suecess- 
fully ( mploved, injection of sclerosing solutions obliterates the main body 
of the tumor without injury to the skin. In the mixed type the skin 
involvement whether of the port-wine or strawberry nature will remain 
and must be eradicated by excision, radium, electrodesiceation, or the 
application of carbon dioxide snow, depending upon the nature, location, 
and size of the skin blemish. 

Our experience with eleetrocoagulation of cavernous hemangiomas is 
limited. It is advocated by some as the method of choice.*;* From the 
small number of eases we have treated thus, we have coneluded that it 


produces more searring of the skin than injection. In brief, the method 


consists in introducing under anesthesia an endothermy needle from the 
periphery into the tumor and then allowing the coagulating current to 





Fig. 10 1, Photograph of a 17-year-old girl with defects and scarring following 
radiation therapy of probably an extensive hypertrephic endothelial hemangioma in 
infancy. There is loss of pinnacle of right ear, most of right eyebrow, deformity 
of mouth: the scars over the cheeks are beginning to break down, and the right 


eye is sightless. B, Scarred area removed and reptaced by neck-chest flap; mouth 


and lips rearranged, upper eyelid lengthened with free full thickness skin graft, right 
eyebrow made with free hair-bearing graft from left temporal area. 
flow until the tumor immediately adjacent to the needle blanches. This is 
repeated around the periphery until one judges that the central portion 
has been destroyed. It may result in sloughs, and in any event it must 
be repeated at intervals of four to six weeks until the tumor has been 
completely searred. We have found this method useful in destroying 
cavernous hemangioma unsuccessfully injected. 

A third method which may be used is the implantation of gold radon 
seeds. This overcomes the objection to surface radiation in that it is not 
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necessary to damage the skin to get sufficient dosage into the deeper 
tumor. As Brown states, ‘‘ The dosage and the location of the seed in the 
tumor are the weakest points in the plan of treatment.’’ The method 
has the same inherent defects common to surface radiation, namely, dan- 
ger of damaging skin and growing bone or cartilage and, around the eye, 
damaging the cornea. It is, however, useful in tumors which eannot be 
selerosed or in which electrocoagulation would produce too great damage. 

Finally in a considerable number of the large cavernous hemangiomas 
about the face, no matter which of the above physical agents is used, it 
will oftentimes be necessary to repair the disfigurement surgically when 
the child is older. This, in fact, applies to the whole group of heman- 
giomas when the face is extensively involved (Figs. 9 and 10). 


SUMMARY 


Hemangioma is the most common tumor of childhood. In most in- 
stances it is present at birth. It may occur in any tissue or location, but 
most commonly occurs in the skin and subeutaneous tissues of the face. 

Pathologically and clinically there are three different types: the 
capillary or port-wine stain, the hypertrophic endothelial, or strawberry, 
growth, and the cavernous hemangioma. Any one lesion may have ¢char- 
acteristic areas of all three types. 

Therapy should be based upon the type of tumor, its location, and size. 
In small port-wine marks gradual excision or excision and skin grafting 
are useful. In larger blemishes radiation should not be used ; ultraviolet 
irradiation may result in improvement in this type of lesion. 

Strawberry hemangiomas on the trunk and extremities, and on the 
face, when small and suitably located, should be excised. When the 


hemangioma is large and involves facial features, surface radiation care- 


fully controlled, electrodesiceation, or carbon dioxide snow is useful. 


Cavernous hemangiomas are best injected with sclerosing solutions. If 
this is unsuccessful, electrocoagulation may be useful. 

All large hemangiomas about the face, when eradicated by any one of 
the physical agents, may leave searring which will later have to be re- 
paired surgically. 
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THE MODIFIABILITY OF GROWTIL® BY THE ADMINIS- 
TRATION OF ENDOCRINE SUBSTANCES 


Bruce Wesstrer, M.D. 
New York, N. Y. 


INCE the earliest recorded times the problem of growth has been 

enshrouded in mystery tinged with religious awe. The frequent 
mention of giants in mythology suggests that they were conjured 
up by man to explain the accomplishments of nature which were be- 
yond his own power. Dwarfs appeared in the literature at a mueh 
later date. The elves of Scandinavian folklore are among the earliest 
of these ‘‘little people.’’ The growth of the body and how this 
growth is regulated were accepted as facts. It was believed that an 
individual’s stature was hereditary and was fixed by the laws of 
genetics. That a keynote of fatalism existed is evidenced by the state- 
ment: ‘‘Which of you by taking thought can add one eubit unto his 
stature?”’ 

Either because of religious awe or lack of methods, this fatalistie 
attitude toward deviations from normal growth has held sway until 
very recently. There are in the literature rare instances of attempts 
to influence growth. Palmer Futcher' states that the Romans dis- 
tinguished between a nanus, or natural dwarf, and the pumilo, or arti- 
ficial variety. The best recipe for producing a pumilo was the appli- 
cation of the grease of moles, bats, and dormice to the backbone. 
Jeffery Hudson (1619-1682), an English dwarf, was reported to have 
increased from a height of 18 inches to 45 inches after the age of 30 
years. This increase took place during a period when he was a prisoner 
of some pirates. No cause for this sudden growth spurt was suggested. 

With the development of our knowledge of nutrition great strides 
have been made in our ability to regulate growth. We have come to 
appreciate the significance of disease in the processes of growth. 
Nevertheless, underneath all of this, there still remains much that is 
mysterious in our knowledge of the mechanism of growth. The 
glands of internal secretion appear to be in part the clue to this un- 
known factor. 

GROWTH HORMONE 

Verga* in 1864, after observing a case of acromegaly with an ab- 
normal pituitary gland, suggested that growth might be influenced 
by the endocrine glands. Nevertheless, the association of the pitu- 
itary with growth made slow progress, and it was not until 1921 that 
Evans and Long* extracted ‘‘growth hormone’’ from the pituitary of 

Presented at the Biannual Meeting of the Society for Research in Child Develop- 
ment, at Chicago, LL, Nov. 12, 1938. 

From the Barbara Henry Research Laboratory of the New York Hospital and the 
Department of Medicine, Cornell University Medical School, New York. 

*Since disagreement exists as to the exact definition of the term “growth,” it is 
necessary to state one’s interpretation of the term before beginning any discussion of 
this sort. Without in any way entering into this controversy, 1 have elected, be- 
cause of the limited time available, to restrict my consideration to increase in size 
alone, as distinguished from differentiation. This necessitates an omission of a dis- 
cussion of the very fertile field of the effect of estrin, testosterone, and pregnancy 
urine extracts on the sexual maturation of the adolescent. 
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animals. Extracts of beef pituitary injected into normal or hypophy- 
sectomized rats produced gigantism in the form of a symmetrical 
bony overgrowth. This hormone is a complex labile substance. One 
of the chief difficulties in its preparation has been the problem of 
separating the growth fraction from the gonadotropie, thyrotropie, 
and other pituitary hormones. Teel,* Van Dyke,® and Evans® and their 
collaborators have carried out many experiments in an effort to over- 
come these difficulties. In 1933 Evans? and his co-workers stated that 
they could obtain a relatively pure hormone which would stimulate 
maximal growth in the rat when given in 5 mg. doses daily for twenty 
days. Such an extract was said to be free from thyrotropie and 
gonadotropic substances. 

Although the results of using this so-called growth hormone in rats 
and dogs are striking, its value in disturbances of human growth is 
still questionable. There are a number of reasons why this should be 
so. It is not yet clearly established that subnormality of the anterior 
lobe of the pituitary gland can occur as regards the production of 
only a single one of its hormones, as for example, the growth hormone. 
Even though growth deficiency often seems the sole outstanding de- 
fect, in all cases the output of other hypophyseal hormones may be 
subnormal. Further, there is experimental evidence that growth can 
be stimulated by the thyrotropic’ and prolactin® hormones. Con- 
the ‘‘growth hormone’’ with these substances may 


tamination of 
It has been observed that 


exert a powerful indirect effect in growth. 
some preparations of growth hormone cease their growth-stimulating 
effects after a few weeks. This has been ascribed by Collip’ to the 
development of an antihormone. The available ‘‘growth hormones’”’ 
are all relatively labile and must be given in large doses by hypo- 
dermie injection. This in itself constitutes a handicap. 

In spite of these obstacles numerous clinical trials of growth hor- 
mone have been attempted in the human. Cushing" in 1929 treated 
three pituitary dwarfs with little or no effect. He later showed that 
the material which he had used contained very little growth-stimulat- 
ing hormone. In 1932 Engelbach' treated a dwarfed child with the 
intragluteal injection of an alkaline extract of beef pituitary and 
produced slight but definite growth stimulation. In 1933 Engelbach, 
Schaefer, and Brosius™ treated seven additional cases and reported 
growth increases. The hormone used in this series, however, con- 
tained gonadotropie and thyrotropic fractions. This leaves, it would 
seem, some doubt as to whether or not the growth increase of from 
1 to 2.7 inehes was brought about by the so-called growth hor- 
mone or was induced indirectly by thyroid or gonadal stimulation. 
In 1936 Sechaefer™ reported eleven cases of pituitary dwarfism treated 
by antuitrin G (a commercially available preparation made by the 
Van Dyke-Wallen-Lawrence technique). There was some gain in 
height over the normal increment. However, thyroid substance by 
mouth was administered to all of these individuals throughout the 
experiment. This prevents, it would seem, any evaluation of the 
effect of the growth hormone. Shelton’ in 1936 reviewed the status 
of this hormone as far as its clinical use in the human is coneerned. 
He stated at that time that he felt the extracts then available were 
sufficiently potent to be of value in the borderline cases of dwarfism, 
but that they did not stimulate growth sufficiently to be of use in 
rehabilitating the classic dwarf. Numerous other isolated instances 
of slight increase over the expected growth increment during the ad- 
ministration of growth hormone fractions have been reported. Almost 
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universally, thyroid substance has been administered at the same time, 
thus making evaluation difficult. 

One may summarize the results of the clinical use of growth hor- 
mone by saying that, as far as the reported trials are concerned, it 
would appear that, if given during the period of growth, there is sug- 
gestive evidence that it exerts a weak but definite influence on growth. 
This conclusion is open to question because of the multiplicity of fae- 
tors concerned. Given after the period when normal growth usually 
ceases, even though the epiphyses have remained open, it apparently 
exerts no demonstrable influence. Its value lies in the borderline 
cases of growth disturbance. The difference in effect between the 
experimental animal and man would seem to be in the dosage. The 
dosage used in all of the reported cases is very much below the pro- 
portionate one necessary to stimulate growth in the rat. This is 
borne out by the fact that in Evans’ first case, definite growth oc- 
curred when 10 to 15 e¢.c. of growth extract were injected intra- 
gluteally, daily. 

Since many of the preparations of growth hormone contain gonado- 
tropic, thyrotropic, and other anterior lobe hormones, it is neces- 
sary to consider these side effects in evaluating their use. Stimulation 
with thyroid substance will cause growth. It would seem highly 
probable that the same may be true of the gonadotropic fractions. 
Further, the danger of producing damage to the individual by these 
side effects must be kept in mind. Amenorrhea has been produced in 
several instances during therapy with growth hormones. Similarly 
elyeosuria has occurred, induced apparently by the insulin antagoniz- 
ing action of these hormones. The dangers of inducing an antihor- 
mone effect remain an unsettled problem. 


THYROID GLAND AND GROWTH 


Shortly after Murray’s demonstration™ in 1891 of the beneficial 
effects of thyroid feeding in myxedema, it was noted by many ob- 
servers that growth could be stimulated in the cretin by the same 
means. There is considerable evidence of an intimate thyroid-anterior 
pituitary relationship. It has lone been known to students of goiter 
that individuals with large goiters had greatly enlarged anterior pitu- 
itaries.'* The extensive work of Smith has further established this 
relationship. In 1931 Loeser'’ demonstrated the presence of a thyro- 
tropie fraction of the anterior pituitary secretion, thus providing a 
chemical basis for the relationship which had long been known to 
exist. 

Although the mechanism is not known, it seems apparent that stim- 
ulation of one of the fractions of the anterior pituitary will produce 
changes in one or more of the other fractions. A typical example is 
the increase in the lactogenic fraction at puberty when the gonado- 
tropic fraction is most active. Such an increase in growth hormone 
apparently occurs when the thyroid is stimulated to greater activity 
or thyroid substance is fed. It may be argued that any increase in 
growth occurring at such a time is due to the increase in basal metab- 
olism which oceurs, although Krogh’ has maintained that there is no 
direct relationship between growth and heat production. Nylin’s 
recent study,"” however, tends to disagree with this classic observa- 
tion of Krogh. He feels that the standard metabolism of children 
does exhibit a periodicity which corresponds closely with the periodic- 
ity in height inerease, in that during periods of great height increase, 
the standard metabolism rises. Whatever the mechanism of its oc- 
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currence, the fact remains that growth can be stimulated by thyroid 
feeding. Pediatricians have made use of this for many years. Al- 
though the medical literature on this subject is scanty, the use of thy- 
roid substance to promote growth in the absence of demonstrable thy- 
roid insufficiency is well established. It is the practice of some physi- 
cians to give sufficient thyroid medication to elevate the basal metabo- 
lism slightly above normal. Although growth spurts do occur syn- 
chronously with such treatment, it must be remembered that there is a 
possibility of producing thyroid atrophy if the thyroid secretion is 
supplied artificially over long-time periods. The value of this clinical 
observation of some standing has recently been confirmed by animal 
experimentation. Binswanger! was able to produce growth spurts 
and to increase the total size of immature dogs by the feeding of thy- 
roid substance. Phillip Smith’ demonstrated increased skeletal growth 
of hypophysectomized thyroparathyroidectomized rats when thyroid 
substance was given in addition to anterior lobe extracts. Marshall** 
has recently reviewed the data available on seasonable growth and 
concluded that growth occurs most in summer and autumn, During 
both these seasons the thyroid gland is functioning at its optimum 
level due to increased iodine intake. Lewis,** on the other hand, was 
unable to find any relationship between basal metabolism and growth 
in the adolescent child. It may be, however, that variations in metab- 
olism due to inereased iodine content of the thyroid gland, although 
sufficient to affect the delicate mechanism of the thyroid-pituitary re- 
lationship, are not great enough to be detected by gross changes in 
metabolism in a series such as that of Lewis. 

Whether the mechanism lies in a stimulation of the growth hormone 


secreting mechanism of the anterior pituitary, whether it is due to in- 
creased utilization of nutritional intake, or whether its action is due 
to some as yet unknown mechanism, the fact remains that the judicious 
administration of thyroid substance is today our most potent thera- 
peutic tool in stimulating growth by means of endocrine medication. 


ESTRIN AND TESTOSTERONE 


Although very little exact knowledge as to the mechanism of the 
growth processes was available until relatively recently, even less was 
known about the mechanism which stopped growth. It had been recog- 
nized for centuries that castration before puberty would result in in- 
creased stature. Further, it has been known since the development of 
x-ray, that this growth was due to failure of the epiphyses to close at 
their normal rate. This same lack of closure was observed in the so- 
called eunuchoid giants, which were characterized by increased 
growth and lack of gonadal development. It had been observed that 
the precocious development of puberty was associated with premature 
closure of the epiphyses and resulted in moderate degrees of dwarfism. 
The cessation or slowing up of body growth which occurs after the 
time of puberty is apparent. Recently many attempts have been 
made to clarify this normal process of growth cessation. The fact 
that abnormalities of this process were usually associated with abnor- 
malities of gonadal development pointed the way to the association of 
epiphyseal closure with the development of the gonads at puberty. 

Seemann** in 1937 showed that premature closure of the epiphyses 
in guinea pigs could be induced by the injection of large amounts of 
estrin. Levie** injected estrin and testosterone propionate into im- 
mature rats and found that both caused cessation of tail growth. 
Estrin was more effective than testosterone propionate. Villaret and 
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his associates*® have reported 4 em. of growth in a man of 21 years 
of age during six months’ treatment with testosterone. Longitudinal 
studies of adolescents** now in progress indicate that epiphyseal 
closure in the human is associated with increased concentration in the 
blood of the specific sex hormones, particularly estrin. 

The practical application of this information, if it is confirmed by 
further study, is far reaching. It may provide a means of checking 
growth in those instances where there is suggestive evidence that a 
child will grow to an abnormal height. If estrin or testosterone can 
be proved to have a depressing action on the growth hormone, we 
shall have a means of preventing gigantism. This, however, still lies 
in the field of speculation. There is a more pertinent application of 
this information. Since estrin and testosterone have come to be so 
indiscriminately used, it is worthy of serious consideration as to 
whether the indiscriminate use of these substances before growth is 
completed might cause premature epiphyseal closure and result in 
partial dwarfism. Certainly this must be kept in mind when either 
of these hormones is given to adolescents over long periods of time. 


INSULIN AND GROWTH 


One of the striking results of the introduction of insulin was the 
increased growth and rate of development of juvenile diabetics. This 
was ascribed to the improved nutritional state of the patient. Dis- 
turbanees of carbohydrate metabolism associated with lesions of the 
anterior pituitary are so common that the sugar tolerance test has 
long been the stock-in-trade of the fashionable endocrinologist. The 
demonstration of a diabetogenic fraction of the anterior pituitary 
gave a rational basis to these observations. There is at present some 
evidence that the increased growth which occurred when juvenile dia- 
betics were given insulin was not solely due to the improved nutrition 
but may have resulted from a direct effect of the insulin on the 
growth-promoting function of the anterior pituitary. Such a concep- 
tion is in accord with the effect of the thyroid and the gonadotropie 
hormones on this gland. 

Schneider*> bas reported growth increases during insulin therapy 
of schizophrenia. The interpretation here, however, is masked by the 
fact that he obtained slight increases in basal metabolism in the ma- 
jority of his cases. Beck and Suter*® reported rather sudden growth 
and development of a case of pituitary dwarfism following insulin 
therapy. In the same case the blood sugar dropped when a gonado- 
tropic hormone was administered. 

It would seem that a close relationship exists between the carbohy- 
drate-metabolizing and the growth-promoting function of the anterior 
pituitary. Insulin must be kept in mind during any consideration of 
the growth-promoting hormones. 

OTHER ENDOCRINE GLANDS AND GROWTH 

Rowntree and his associates*® have described striking increases in 
the rate of growth of young rats during the administration of thymus 
extracts. Sédillot®! and others have reported slight increases in 
growth in human subjects during the periods of treatment with thy- 
mus extracts. These increases, however, do not exceed the normal 
increment. 

Most of the remaining endocrine glands have, at one time or an- 
other, been credited with stimulating growth. An analysis of these 
reports reveals little or no proof that they had any effect on human 
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growth. Perhaps the most commonly used of these is dried anterior 
pituitary substance, administered orally. In spite of unquestionable 
proof that this material is wholly without action, large amounts of 
it are still prescribed, sold, and carefully taken. Fortunately, most 
of these substances which are falsely credited with growth-producing 
powers are relatively innocuous. The various pregnancy urine ex- 
tracts are an exception to this rule. Although there is no pharmaco- 
logic basis for it, they appear to be rather widely used as growth 
stimulants. This is not without danger, since the prolonged adminis- 
tration of such mixed hormones may result in serious damage to the 
gonads. 
OUR ENDOCRINE HERITAGE 

There is little doubt that the chief factor which determines an in- 
dividual’s growth is his endocrine heritage. That body size and form 
have a genetic basis is evident on both familial and racial considera- 
tions. If one or both parents are tall, the children stand a good 
chance of being above average height. Thus tallness seems to be a 
dominant trait. Tallness, whether it be racial or familial is usually 
associated with normality of all of the anterior pituitary functions, 
while shortness is very often associated with deficient anterior pituitary 
function as evidenced by obesity, menstrual disorders, and hypogeni- 
talism. It would seem that some races and some individuals are born 
with an endocrine system capable of producing more growth hormone 
than others. If this is so, can anything be done to improve the 
pituitary function of those races or families which exhibit evidence of 
deficient growth? Such a subject lends itself to interesting speculation. 

There are available some interesting statistics on stature in the 
United States.“- During the World War the tallest recruits came 
from the western and southern states. The shortest were from the 
eastern seaboard. This cannot be explained by the great influx of 
immigration, since the same relative stature was shown by the re- 
cruits of the Civil War. It is also of interest that the states produc- 
ing the recruits of shortest stature correspond roughly to those show- 
ing the greatest incidence of simple goiter in the same examination in 
1918. Can it be that the western and southern states, with adequate 
intake of iodine and perhaps other nutritional substances, have pro- 
duced through generations a stronger endocrine system? Families, as 
well as races, show a tendency to inerease in stature. Bowles’** study 
of three generations of Harvard students stresses this fact. Although 
selective breeding, improved nutrition, and many other factors play a 
part, one cannot help speculating as to whether improvement in our 
endocrine heritage may not be responsible for some of this increased 
stature. 

CONCLUSION 

In summary, there are, at the present time, some hormones which 
are capable of stimulating growth and increasing stature. The growth 
fraction of the anterior pituitary, although biologically active and effeec- 
tive in animals, is of questionable value in the human subject. The 
chief difficulties seem to be in the problem of concentration and the 
purification from contamination with other anterior lobe fractions. 
When these technical difficulties are overcome, the hormone would 
appear to have a definite therapeutic use. Thyroid substance has 
proved to be, perhaps, our most useful growth stimulant. Used em- 
pirically for many years, some conception of the mechanism of its 
action is now available. Estrin and perhaps testosterone show defi- 
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nite evidence of being capable of influencing epiphyseal closure. In- 
sulin has been credited with a direct effect on growth. The vast num- 
ber of other endocrine products which have, at one time or another, 
been thought to influence growth remain as yet unproved as far as 
their use in the human is concerned. None of these endocrine sub- 
stances are of value if there is an extreme disturbance of the normal 
growth processes. Their function lies in the borderline cases where 
there is not too much deficiency of the normal growth increment. 

The future of the modifiability of stature by endocrine therapy 
would seem to be hopeful. As soon as the technical difficulties in the 
purification and concentration of the growth hormone are overcome, 
we shall have a powerful growth stimulant by means of which we 
ought to be able to promote extensive increases in the growth inere- 
ment and prevent individuals from remaining in the dwarf stage. 
Similarly, if the promising work now under way on the subject of 
epiphyseal closure by means of estrin proves fruitful, it should be 
readily possible to prevent gigantism. 

It would seem then, that within a relatively short time, we may be 
able, ‘‘by taking thought,’’ not only to add cubits to our stature, but 
to prevent their being added by nature, if we so desire. 
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Correspondence 


London, England. 
March 21, 1939. 


It is interesting to note that, in the latest annual report of Sir Arthur MeNalty, 
as Chief Medical Officer of the Board of Education, pride of place is again given 
to the subject of nutrition. This report, published in December, 1938, covers the 
year 1937. Of more than one and a half million children assessed at medical 
examinations in regard to their nutrition, 73.8 per cent were graded as normal, 
10.6 per cent as slightly subnormal, 15 per cent as excellent, and only 0.6 per cent 
as bad. These percentages are practically the same as those found during the two 
previous years. The report discusses certain criticisms of the method of clinical 
assessment of nutrition, and reaches the same sort of conclusions in regard to 
this question as are already well known to paediatricians and nutritional workers. 

In connexion with this subject of child nutrition, it is worthy of note that the 
Children’s Minimum Council, the purpose of which is to ensure that no child 
should have, by reason of the poverty of his parents, less than the minimum of 
food and other requirements necessary for full health, published towards the end 
of 1988 a couple of pamphlets, which made somewhat disturbing reading. These 
are entitled ‘‘ Malnutrition among School Children’’ and ‘‘School Feeding in 
England and Wales’’; both are reprinted from the Nutrition Report of the 
British Association for Labour Legislation and are calculated to act as a thrust 
to ofticial complacency on the subject of school feeding. The significant point is 
made, among others, that wherever it has been possible to make a more thorough 
examination of school children than the routine school medical inspection, the 
results have shown a higher percentage of defect. Further, a large-scale enquiry 
has shown that over 25 per cent of the children in England and Wales live in 
families whose financial status makes it really impossible for them to be receiving 
a satisfactory dietary. 

The importance of milk in maintaining proper nutrition of the child is of 
course taken for granted, but it is obvious that the milk provided must be safe 
milk. Comment was made in my last letter on opposition to the compulsory pas- 
teurization of milk, which is so much favoured by the medical profession, and it 
was stated that some measure of compulsion in this direction was promised in the 
forthcoming Milk Bill. This bill in its original form had a most stormy recep- 


tion, but efforts in the right direction are still being put forward, and a very im- 


portant deputation of representative medical bodies on the subject of safe milk 


was received by the Minister of Health on February 8, 19389, and was given an 
opportunity of expounding to him the views they so strongly held, 

A good deal of interest has been aroused in regard to the methods of treat- 
ment of anterior poliomyelitis advocated by Miss Elizabeth Kenny, and to a 
special trial of her methods carried out in this country. Early in 1988 the Medical 
Journal of Australia published a report of the Queensland Royal Commission, 
which had been set up in 1935 to observe cases before, during, and after treatment 
at Miss Kenny’s clinic, and to report thereon. As American paediatricians are 
doubtless aware of the methods she advocates, these will not be given here in 
any detail, but it may be mentioned that hydrotherapy, remedial exercises, and 
the avoidance of early immobilization are among her chief principles. The report 


referred to above was unfavourable to her methods, and expressed the view that 
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orthodox methods were preferable. During a period of one year, terminating in 
August, 1938, when Miss Kenny herself was in England, the London County 
Council gave her special facilities for carrying out her work in one of their hos- 
pitals, and appointed a strong representative medical committee to make a report 
at the end of this trial, Miss Kenny was assisted by two of her Australian 
trainees continuously during this period, and in addition five members of the 
hospital’s trained massage staff were appointed to learn her methods and to work 
under her direction. The full report on this work was published in the British 
Vedical Journal at the end of October, 1938. In it Miss Kenny’s methods do not 
as a whole receive support, and the committee state, among other conclusions, 
that they have seen no reason to admit her claim that complete cure can be prom- 
ised to any group of cases of poliomyelitis. 

In February of this vear, Gray reported (Brit. M. J. 1: 209, 1939) an out- 
break of epidemic nausea and vomiting in this country, and referred to a similar 
outbreak in a boarding school for girls reported by Miller and Raven in 1936. 
This latter description of such a condition followed that of a similar epidemic in 
Denmark in 1935, where the disease was first described as a clinical entity. Gray 
makes the point that the importance of the disease lies not so much in its man- 
ifestations, which are mild, as in its possible confusion with an outbreak of food 
poisoning or of Sonne dysentery occurring in an institution. He suggests that the 
disease is endemic and is capable of assuming epidemic proportions at any time. 
It seems that it may be an acute infection, possibly of the virus type, affecting 
the central nervous system, and spreading by the droplet method. Because of the 
number of children affected and the question of outbreaks in boarding schools, the 
condition is doubtless of interest to paediatricians. 

The British Paediatric Association’s 19388 meeting, held at St. Andrews, 
Scotland, was as successful as ever. The proceedings were reported in the Sep 
tember number of the Archives of Disease in Childhood, and will not therefore be 
further commented on here. The annual meeting of 1939 will take place at Winder- 
mere, Cumberland, during the third week in May, the president this year being 
Dr. H. C, Cameron, of London. 

I cannot close this letter without mentioning what genuine pleasure has been 
eaused throughout the medical profession here by the election of Dr. Robert 
Hutchison to be president of the Royal College of Physicians. As is well known, 


Dr. Hutchison has a very high reputation as a paediatrician as well as a general 


physician, and was for years associated with the Hospital for Sick Children, Great 


Ormond Street, as well as with the London Hospital, to both of which hospitals he 


finally sueceeded as Senior Physician, 
KENNETH TALLERMAN. 





Academy News 


William Hallock Park 


William Hallock Park, an associate fellow of the Academy, died of a heart attack 
April 6, in New York. One of the most eminent bacteriologists and immunologists in 
the world, Dr. Park has made outstanding contributions to preventive pediatrics. 
He was largely responsible for the development of diphtheria toxin-antitoxin. In 
addition to this, his interest included meningitis, scarlet fever, pertussis, and in- 
fantile paralysis. Not only were many of his own scientific contributions directly 
related to the field of preventive pediatrics, but the pages of American pediatric 
literature in the last thirty years contain many articles by his laboratory and 
department associates, all of which bear the impression of his counsel, advice, 
and scientific integrity. 

In 1894 he was appointed director of Laboratories of the Health Department of 
New York City, which position he held until 1936. From 1897 to 1933 he was 
professor of hygiene and bacteriology at the Medical School of New York Uni- 
versity. In 1933 he was made Biggs professor of preventive medicine. His text 
‘*Pathogenie Micro-Organisms’’ went through ten editions. Dr. Park had de- 
servedly been honored many times by universities and medical associations. He 
was cited by Yale University as ‘‘the perfect type of scientist in the service of 
the state.’’ 

He was simple, modest, and retiring in manner. At a dinner given in his honor 
in 1933, he said, ‘*I have done nothing alone; I am simply the man of circumstance 
to whom the praise has gone. My associates know what I mean. They, not I, 
have started America on the course of a belief in preventive medicine. ’’ 

Dr. Park was in his seventy-sixth year at the time of his death. Up until two 
days before his death, he was at his desk in his office in the laboratory. By 
his death America has lost one of its most eminent medical scientists and leaders. 
The application of his work for children, however, will continue to save many 


lives for years to come, 





News and Notes 


A preliminary meeting for the organization of a Fourth White House Con- 
ference was held in Washington, April 26. The theme chosen for the fourth con- 
ference is ‘‘Children in a Democracy.’’ The President will serve as honorary 
chairman, the secretary of labor, Madam Perkins, as chairman, and Miss Lenroot, 


chief of the Children’s Bureau, as executive secretary. 


The American Board of Pediatrics will hold an examination in Cincinnati, 
November 15, 1939, at the time of the annual meeting of the Academy. Appli- 
eations must be in the hands of the secretary, Dr. C. A. Aldrich, 7283 Elm St., 
Winnetka, IIL, by July 15. 





